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Sometimes a most curious demand is made: that one should present
experiences and perceptions without recourse to any kind of
theoretical framework, leaving the student to establish his
conviction as he will. But this demand cannot be fulfilled even
by those who make it. For we never benefit from merely looking
at an object. Looking becomes considering, considering becomes
reflecting, reflecting becomes connecting. Thus, one can say
that with every intent glance at the world we theorize. To
execute this, to plan it consciously, with self-knowledge, with
freedom, and, to use a daring word-- with irony=-- requires a
considerable degree of skill, particularly if the abstraction
we fear, is to be harmless and if the empirical result which

we hope to achieve, is to be alive and useful. (Goethe, 1810)
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PART I: BACKGROUND AND OVERVIEW

This is the final report on the results nf a twc-year teachar
development project funded by NIE (NIE# G=78=0219). The report is in five
parts. Part I gives the background and current state of the still on-
going project. Part II includes a discussion of the initial hypotheses
and tentative evidence for both confirmation and disconfirmation of these
initial hypotheses, as well as some unanticipated results. Part III
suggests ways in which we have drawn upon the field of cognitive
psychology in this research and how it has become a viable tool in teacher
development. In Part IV we propose a theoretical model for use in
analysis of protocols within problem=-solving situations. One worked out
example is included. Part V is a discussion of the effect of the program
in the teacher-participants' classrocms. In addition, several appendices
are attached-- interim reports, published papers pertaining to the prcject
and other relevant documents associated with our work to date. While the
report covers work undertaken during the grant period, further analysis of
the data is continuing under a current NIE grant (# G-81-0042). Thus,
results described here should be taken as tentative and incomplete. We
have indicated at appropriaié plaées in this report particular directions

and explicit questions which are currently under investigation.

Year One: September, 1978 to June, 1979

An Experiment in Teacher Development was funded by NIE in September

of 1978. In that month the principle investigator, Bamberger, recruited
three staff members: Eleanor Duckworth, a cognitive psychologist and edu-

cator and Magdalene Lampert, an experienced teacher oduéato:;as project
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coordinators and Gary Greenberg, a graduate student at Harvard. BY
October, 1978, we had, in turn, recruited 8 elementary school teachers
from the Cgpbridge schocls. Recruiting was done, with the approval of
the Cambridge School Department, through distribution of announcements of
the program placed in the mailboxes of every teacher in the Cambridge
eleneritary scheols. Fourteen teachers responded and were interviewed.
Eight we:e chosen, primarily because these 8 shared a common time during
which they could meet in a once-a-week seminar. One of the group dropped
out shortly after the seminar began due to a conflict with her previous
commitment to the developing bi-lingual program. The 7 remaining teachers
fortunately provided us with a wide range of characteristics along nearly
every relevant dir:nsion--age, years of teaching experience, type of school
and school population and type «f classroom or teaching style. However,

not surprisingly, all the teachers were women. (See page 2A7).
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TRACHER CONSULTANTS .

Teaching Description

Nane Grade School Experience . of School
Joanua Cleary 3-4 Magnet Open Gyesrs  TORIN: g large, nodern achool; the magnet
Class/Tobin cJass drava frem the eatice city and is

chosen by parents.

Corinne Caile Klewentacy  Morse § years MORSE: & emall ehool in a raclally mixed
Reading vorking class compunity,
Coordinator
Viginia Chalmers K-l Open School at
M.L, King 5 years ML, KING: a large, modern achool druving
| from a largely black communlty along vith
many studeat families,
Mary Mazuto A Bore § years GORE: & tiny school 1n a Portuguese neigh-
: borhood.
vy di Schdno 1 M2, Pitzgerald 8 years M., PITZGERALD: a wediva-sized old school
vith children From working class and
also university familfes,

Susat Wheelvright &% o Agassiz \] years ACASSIZ: & mediur-sized old school in 2
university and professional neighborhood
vith some children from working class fanilies,

Patton Tabors 6 | Webster - 1 years VEBSTER: a small o]d schvol fn a lover-

clase black neighborhood.
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From October 1978 through June, 1979, the group met every week

for three hours, after school (4-7 P.M.). Each teacher was paid
$500 as a consultant to the project and was given an additional $100 to
use in som; personal way associated with the project. Three of the 7
teachers elected to apply this money to tuition at Leslie College where
they received credit for the seminar. One teacher used the money to buy
materials for her classroom; the remaining teachers did not made a pro-
posal for expenditure of these funds.

All sessions were video-taped and audio-taped,making a total of
50 hours during the first year of the project alone. The staff met in
regular review meetings for at least five hours each week in addition to
individual reviewi~g of each week's video-tapes. These sessions iacluded
not only analysis of the preceding session but also planning for the
subsequent gession. Specific responsibility for weekly seminars revolved
among the Principle Investigator and ;he two other primary staff members.
The graduate student participated in the review sessions and was also
responsible for manning the video camera, cataloguing and indexing the
tapes, as well as handling all other technical materials and services
(including computer-related activities). In addition, the two project
coordinators visited each teacher's classroom 3-4 times during the year
and all the teachers were interviewed individually.' Finally, each teacher
kept an on-going log in which she recorded comments on the seminar sessions,
and observations on her classroom and other related thoughts. Thus, the
tapes (many of them transcribed), notes on seminar sessions, staff meetings,
classroom visits, and interviews, as well as teachers’ logs, constitute the

data from which w2 have derived our analysis of this first year.



Year Two: September, 1979 to June, 1980

The second year was originally designed as a follzw-up, with the
teachers meeting just once a month (see proposal p. 23;. Eowever, the
group elected to continue meeting twice a month, arguing that less than
that would not be sufficient to maintain the leveli of involvement they
felt necessary. In addition, s second group of teachers was added to the
program on the hypothesis that thoey would allow us to test the strategies
used with the first year's group, and provide us with a basis for com-
parison in evaluating our findings. They met in alterrate weeks, and
three members of the original group attended the new group's sessions, in
addition to their own.

A second major development in the second year was the addition of an
adjunct teacher, Mary Gale, who worked half-time as an extra "peer"
resource. She spent one half-day every week or two in the classroom of
each teacher in the original group, and also attended the seminar sessions
of both groups. Initially, she was hired in response to the teachers'
expressed need for more time to observe individual children in their class-
rooms. However, her role both in the seminar (where she was a regular
teacher-participant) and in the classroom played a much more central role
in achieving the goals of the project than had initially been foreseen.
An excerpt from her report is included in Appendix 3.

The new group of teachers (hereafter referred to as Group B) was
recruited in the same way as the first group (hereafter referred to as

Group A). Duckworth took responsibility for Group B, while Bamberger

10



5=

assumed responsibility for Group A and Lampert became documenter for both
groups. Groups A and B met on alternate weeks and all sessions were once
again video-taped by Richard Carter, an MIT graduate student in psychology
and education, who replaced Gary Greenbers.

Appendix I includes brief summaries of each session for the first
year. It will be seen that the first year was devoted mainly to
“experiments" in several domains: music, physics and an investigation
of the moons habits. In addition, there were several sessions
of analysis of video-taped protocols involving children. It was only towards
the end of the year that we asked the group to bring in "stories" from their
classrooms. These focussed on puzzling or otherwise intriquing incidents
usually involving one child. In the second year, much more time was spent
on issues related to the teachers' classrooms. However, experimenting continued
with moon observations and with music. In several sessions, the focus was on
inventing notations for small, group-composed, percussion pieces. The evaluation
of one notation scheme was particularly interesting as it evoked considerable
discussion on the issue of "units" in measuring time in music as compared with
"units" for measuring other kinds of phenomena as, for example, in graphs. These
concerns led, in turn, to questions about "privileged descriptions" and their
"rightness" in the face of possible alternatives. (See Parts IV and V.) Also,
during this second year, Duckworth worked with small groups of children who were
visitors to the seminar, on classical Piagetian tasks, in particular to demonstrate
the "clinical interview" process (see below, Part III).

Like the A group, the B group, in its one year, focussed primarily on
in-depth investigation of seemingly simple phenomena. Starting with chip trading
activities, similar to those carried out in many primary classrooms, the teachers
soon moved to the invention of algebraic formulas to express relationships they

discovered. At the same time, they moved to reconsider things they thought

ERIC 11




they "knew" in arithmetic, pushed laryely by a question that occurred to one
teacher during chip-trading activities: "why is it that long division is the
only one that is done from left to right? Addition, subtraction and multiplicatién
of big numbers are all done from right to left."

While arithmetic was thus the primary activity of Group B, they also did
moon observations. Duckworth worked with children in this group, as well.
As was the case in group A, the group congidered the implications of the seminar's
issues for the everyday life in their classrooms, one of the focusses being

children's own approaches to arithmetic.
Tentative Findings

The most strikingly unexpected finding of the project, confirmed again
in work with the B group, is that the process, as originally described in the
proposal, takes much longer than had been anticipated. It took the first group
of teachers nearly two years to ;ntegrate the meaning and value of their work
in the seminar so that it is a functional aspect of their lives as teachers.
Our current hypothesis is that significant learning involves serious risk-taking
and that the courage to confront such risks is a long time coming. This hypothesis
needs to be tested against the evidence.

In this regard, "experimenting" with simple, everyday tusk
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situations has played a central and multi-faceted role. (See proposal
Pp. 20-21). It has been the basis, first, for developing the participants’
capacities for cognitive self-reflection, for learning both to question
and to trﬁit their own experience. 1In addition, reflection on these
activities has been the primary source of the groups' learning about
learning and thinking. But, importantly, this has always meant thinking
about thinking about directly experienced results within these ex-
perimenting situations-- a surprising observation of the moon's behavior,
the surprising behavior of a ball rolling dewn a ramp (see Quarterly
Report). Thus, new insights into such phenomena have always led to the
Question: How did we DO that? These reflective experimenting activities,
after two years, have led to new insights into what it can mean for
children to learn, as well as new views of the teacher's role in that
process.

Finally, the project has benefited greatly from the interactions
among the three primary staff members. Confrontation of our differing
backgrounds, attitudes towards learning, teaching, and interpersonal re-
lations, has, itself, been a significant contributing factor in the
evolution of the project.

It seems clear from initial data that the seminar has been a major
source of change for 5 of the 7 teachers in the » group. (One teacher
dropped out in the second year to have a baby). Their sense of their
roles as teachers, as adults, as learners has changed in very particular
ways that still need to be made quite explicit. 1In addition, the

teachers' sense of "schooling"”, what it is for, what it could be for, and
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what it has been for each of them has changed in ways that an observer
described as "revolutionary". This presents, indeed, one of the enigmas
of the project: The teachers find themselves able to create a culture,
an environment for learning, a social atmosphere in their classrooms that
has led them to ponder and question the underlying values of the schools
and, inevitably, of our larger culture as well. Still, in reflecting on
the profound impact this realization has had, one teacher said recently
of herself, "But it would be a cop-out to leave the classroom now."

The kinds of struggles with which the teachers have pecome involved
are perhaps captured by the following set of tensions, or better,
productive and non-productive conflicts which the teachers have discovered
in reflecting on their classroom experience. All of these have been
articulated in some way by the teachers' own account-- not always, of

course, in just these terms:

Authority-experts ¢ —3» Personal understanding
Reflection ¢ - Action

Academic learning ¢ » Social=-emotional learning
Individual « - Group

Accountability « —> Satisfaction

Book-learning, curriculum ¢——> Experience

Answering € 3 Questioning

Testing «— —» "Giving a child reason" (see

below, p. 1l)

One of the tasks of our continuing analysis will be to document explicit
situations in which these dynamic tensions have been expressed, and tc
analyze carefully the various means the teachers have found for coping

with them=- or in some cases failing to do so. In pursuing this program,
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PART II: EARLY EVIDENCE OF EFFECTIVENESS

In this section we will review the goals and hypotheses as stated in
the original proposal, we also indicate some initial evidence which
suggests that for some teachers the hypotheses were confirmed, but for
others they were not.

Initial Goals and Hypotheses

The goals of the project as stated initially were:

" .. to extend the teacher's self-image and her intellectual

engagement by providing a richer intellectual definition of

her task.

To help teachers develop new conceptual tools with which they

can gain insight into their own ways of thinking... and

through this, insight into the thinking and learning processes

of the children with whom they work." (Bamberger, p. 1)

The hypotheses were as follows:

H. 1) Teachers can learn to practice skills of cognitive gself-~

reflection. That is, they can lesrn to surface and make
explicit their own intuitive knowledge as it relates to

specific matters and to their teaching practice.

BE. 2) Once a teacher has gained insight into her own knowledge,
she can begin to learn to coordinate it with the

privileged descriptions of subject matiers that
she is expected to teach in school.

16
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H. 3) These skills can serve as a powerful resource for
coming in contact with, understanding, and making
good descriptions of her students' intuitive ways
of constructing coherence. (Bamberger, p. 13)

It is.clear from preliminary analysis that the project has had a
significant impact on the participants as teachers and as learners in a
way that confirms these hypotheses. Evidence for this statement comes
from teachers' own accounts in the seminar, in their personal journals and
in private interviews. However, the above statement still remains without
value until we can articulate and document the actual events which con-
stitute the substance of these changes.

As suggested in Part I, the profound implications of the project's
goals, even as stated here, were not recognized nor certainly predi:
at the time the proposal was written. In particular, the evidence is
abundant that "to extend a teacher's self image" involves her in consider-
ably more than simply "providing a righer intellectual definition of her
task". On the other hand, it also seems clear that the development of
"new conceptual tools" has, in turn, had a strong effect for some of the
teachers in their seriously questioning, at least, their own self images.

By the end of the first year there were already clear indications of
the depth of the group's commitment to and involvement with the seminar's
goals. These included the group's desire to continue meeting during the
second year on a more intensive basis than had been planned; their sense

of commitment to one another as expressed, for example, in their initiation

of visits to one another's classrooms; and their desire to remain a self-
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contained, integratzd group when it was proposed that new teachers be
introduced into the group. Most important (as suggested earlier) was
their serious questioning of the current educational enterprigse as they
saw it around them, now from the view of what they were beginning to see
as viable alternatives.
Mini Case Studies

The kind of evidence we will want to develop in confirmation of the
three hypotheses in future analyses can best be captured at this4point
with a few mini cases studies. The first, Case Study A, gives some con-
crete indication of changes among the teachers in Group A with respect to
Hypothesis 3:
Case Study A: "Giving a Child Reason"

In February of the first year, the teachers were asked to watch and
comment on a videotape of two boys engaged in a simple game. The two boys
were seated at a table with a screen between them so they could not see
one another. One boy had in front of him a pattern made of pattern blocks.
The other boy had a similar set of blocks to work with and was to build
the other boy's pattern by following his instructions. The attempt went far askew.
The boys almost totally lost touch with one another-- unknown, of course, to the boys,
themselves, since neither of them could see what the other had in front of him.

In discussing what they had seen, the teachers spoke gererally of a
"communicacion problem;" they also tended to see t"ey boy who had the jeb
of building the pattern from the other's instructions, as rather dull,
"ynable to follow directions". 1In contrast, the instruction-giver was
seen as having "well developed verbal skills," and as being "orderly and
clear" in his instructions. The teachers' analysis stopped there. They
seemed to see no further way of understanding or probing for the specific
events that led to the misunderstanding between the two boys.

Lampert intervened at that point to suggest that at one moment she
thought she heard the boy who was giving instructions tell the other boy
to take a "green square", whereas there were no green Squares: all the
squares were orange, and the only green things were triangles. That small,
misleading instruction had, in faci, been the starting point for the
second boy's difficulties. And understandably so: he had put a green
thing-- a triangle-- where the other had an oriange Square. From then on,
all the instructions had been ambiguous, but the boys had no way of knowing

13
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that. Indeed, considering the circumstances, the boy following instruc-
tions had been remarkably inventive in trying to reconcile later
instructions with what he had, quite reasonably, put before him.

When the teacherswent back to view the videotape again, to see if
Lampert's remark was in fact the case, they were astonished. The whole
situation as they had initially seen it was reversed. They could now see
exactly why the second boy made the moves he did. He no longer looked
dull--~ and he had, in fact, "followed instructions".

One of the teachers said of Lampert's remark, "She gave him reason".
The teacher referred, of course, to the second oy, the pattern-builder,
to whom Lampert had been able to "give reason"-- reason for behavior that
had previously been seen as merely inattentiveness or perhaps inability
to follow instructions. To "give a child reason" has become the motto,
the aim, of much of the teachers' subsequent work. This is the challenge
they have put to themselves every time a child does or says something
whose meaning is not immediately obvious. That is, the teachers seek to un-
derstand the way in which what a child says or does can be construed to
make sense-- they seek to "give him reason".

A year later there was a session parallel to this one, but in this
case the role tha. Lampert had played was taken by the teachers, themselves.
Duckworth had worked with 2 boys on a Piaget problem of volume, (see also
Part III. ) and in the discussion after the demonstration, one teacher in
the B group without the tradition of "giving reason", said of a child that
it was mind-boggling how he contradicted himself: She commented that the
child would .start to say that two buildings (that were being constructed
with small cubes) had the same volume, and before a paragraph was through,
he had also said that Building A had more volume than Building B and also
that A had less volume than B. In watching ths videsotape over and over,
the teachers from the "giving reason" tradition were able to point out that,
in fact, while the child was using the same words ("room," "rooms,"

"space") as the adult who was questioning him, he was using the words in
different ways and with different meanings from the adult's meanings.
Once they were able to establish the meanings that the child was giving
to the same words, everything that he had said became quite coherent.

This long evolution, from assuming a child is wrong, to assuming there
ig sense in what he says, and in being able to gsek out and grasp the
sense that he is making, has been a major result in confirmation of
Hypothegses 2 and 3. It was surprising to us that as late as February of
the first year, the notion of anything like "giving a child reason" was
so far from the teachers' view of their work in the classroom. Now,
nearing the end of the second year, one teacher in the original group wrote
in her journal,

"As always the task is to be really invested in
understanding what a child is thinking. And in
the very process of unearthing that, learning,

19
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growing, changing is going on. I feel closer
to being able to do that after watching
([Duckworth's work with the children, above]
than ever before. I feel closer to changing
the vested interest in my objectives-- or at
least believing that the process alone is
valuable. I guess for the first time clearly
I saw children learning-- the process of
learning without the answers fully in tact.
Ah, so many times around on this issue,"

While the teacher's insight is, indeed, at the crux of much of
what the proiject is all about, it was this event which seems to have brought
together for her the significance of our work over the two years.

Case Studies, B, C, D: The Meanina of Self-Reflection

The next three mini cases studies are based on the individual
projects designed and carried out by each of the teachers in the A Group.
As evidence for Hypothesis 1, they demonstrate that "self reflection"” has
Qquite different meanings to each individual in the group.

B. For one teacher, for example, reflection has meant two things: firs:,
she was encouraged to look more closely at what she believed herself able
to do well; to consider just what it was she did know how to do. D. was
confident of her ability to understand and deal with what she called
social-emotional aspects of children's behavior-- e.g., sensing when a
child is going to lose control, how to intervene in a confrontation between
two children and even the connotations of their "play activity" as in the
sand box or at the water table. By reflecting on the gkills she has in
thege areas of confidence, she has come to see that those same skills can
be applied to what she calis "more symbolic activities" like reading and
number sgkills.

Secondly, this new awareness has taken the form of more active
reflection in her observations of just one child. This work was
carried out together with the adjunct teacher, who served both as "another
pair of eyes” and also as a source of reflection back to her own ideas.
D. noted that the child - she chose to observe had typically been
chz-~~terized as "falling down; literally flipping a lot," thus, often

dis. ng the children around him. Now, watching with the help of another
pair es, she has come to see this behavicr as what she calls “a kind
¢ ' entrance dance." In fact, seeing its beginnings and endings,
nov: . st the moment of disruption, she sees it as a logical sequence--



"it's his way of getting in and out of an activity."™ As a result D, sees
the child in a new way: she doesn't see him "randomly falling apart” or
annoying, and thus handles the episodes in a new way, too. She now sces
her close observations of Jon expanding to help him and others handle

various "symbolic" learning problems, as well. She writes most recently.

"It became increasingly clear that I taught math in
a way very different from anything else. Although somewhat
individualized, the fact is that I do tend to get very
nervous about kids not knowing math facts and then "clamp
down" and become a bit of drill master. The awareness that
I really treated math differently from almost everything
elgse I taught was important in freeing me up to pursue the
question of what the child (Jon, Shawn, Amber) does
understand and how."

c. For another teacher, reflection is better characterized as reflection-
in-action (see also Part IV). Rather than reflecting only on her own
understanding (although she has done a great deal of that too), she has
developed with her students a kind of community culture where active,
reflective questioning concerning their mutual understandings of whatever
is the business at hand, is a natural occurrence. Beginning with her own
puzzling over chi’iren's questions ("What was that child really trying to
ask me?"), she savs, now of her fourth grade class, "One of the effects of
the seminar for me and my kids is that there are no longer adults and kids
in the classroom; there are only learners." The validity of her comment
is demonstrated in her extensive log entries which include specific and
full descriptions of children's questions and how she probed for their
meanings, detailed accounts of episodes where children are "learning for
themselves,” and even quite remarkable examples of children inventing
games through which one child can help others learn, for example, the
principles of division.

As an expression of mutual reflection-in-action, the question, "I
don't understand what you mean," or simply, "I don't get it," is a common
exchange in her class. But most interestingly, the exchange is equally
common from a child to the teacher, from the teacher to a child, and most
impressively, from one child to another. Reflection-in-action then, has
become a mutual and integral part of this little community's culture.
Indeed, it seems clear that the question, "what do you mean?" leads quite
naturally to the question, "what DO I mean?"

D. For another member of the group i% is a quite different story.
Reflection for her has meant gaining the courage to pay attention to what
she calls her "subjective knowledge" about the children in her classroom.
While she trusts and acts on these “subjective assumptions," concerning
what her kids know and can do ("Timmy understands subtraction, I know that,
even though he gets all the answers wrong"), others (like other teachers
or administrators), she believes, only trust "objective facts." As the
seninar progressed, she was pressed to reflect on how she gains this

\ 2i
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"subjective knowledge," and what its content might be. At first she said,
shrugging her shoulders, "I don't know, I just know." But with encourage-
ment, she made herself a program to try and capture how and what it is she
trusts and acts on. The overwhelming impression is that she recognized
for the first time that it was alright for her to take her "subjective
knowledge" seriously.

Clearly, reflection means something quite different for this teacher
than for either of the others.This isself-reflection where the subject
matter is her own practice. Howeve:, the outcome of this reflection has,
most recently, taken an even more profound turn. L reports that, as she
puts it, "Light finally dawned on Marblehead." Her insight is that "It's
not always other people who have the right answers." She attributes her
awakening, in part, to her discovery that it was alright to trust her own
subjective knowledge. But she attributes it equally much to her own
intimate and extended observations of the moon within the context of the
seminar. These observations have, in fact, led her, over a period of a
year and a half, to a series of "aha! experiences," which tog=athex account
for her present remarkably sophisticated understanding of the relational
movements of sun, earth and moon. She reports further that while she had
taken a physical science course in college and believed she understood
"how all that worked," she now realizes that those were just "objective
facts" that had little meaning to her. As a result of her own observations
and reflections on them, she now describes herself as having "learned
things that noone can ever take away from me."

Indeed, the progression from trusting her own "subjective knowledge,"
to "other people don't always have the right answers," has led to her
develepment of new knowledge which gshe can understand and believe in as
her own. She said during the final session:

...and I realize that this business of thinking that there
is a right answer is basically a very negative force all
around for people...the reason they do things the way they
do is because that's the way it's been done and somebody
said that that was the right way to do it. Consequently,
they don't adjust, they don't do things to try to find out
how to fix the situation. I was secure in thinking that
there ware, you know, someone else had the right answer,
‘cause then I wouldn't have to=--no, it wasn't that I
wouldn't have to-- the possibility of my discovering a
better solution was just not--not--not even there."

And, in response to a question concerning how all this had influenced her
classroom, she said, initially, "Well that's the next step, isn't it?"
But then in a subsequent journal entry she writes:

...mast the term ‘teaching' not be redefined?...lI may as
well write this down right at the beginning so that it
will be forever recorded. I can no longer teach as I

T3
to




-17-
have, things must change!"

Finally, in an informal conversation over supper this same teacher
commented that she had discovered that she had never been "intelligent"
in her teaching, and added, "You'll understand when you see my definition
of 'intelligence'-~I just kept the two Separate; my teaching was
‘mechanical'; being intelligent was for other things-- two separate
‘tracks'."” In her journal we found the follcwing:

“personal definition: Intelligence-- reflection of what

we spend our time thinking about. It does not determine

what we think about. We determine it by the choice we

make, by what we choose to think about."

It seems clear that the teachers in Group A have learned to "practice
skills of cognitive self-reflection"-- i.e., that Hypothesis 1 has been
confirmed. However, the implications of this success, the factors that
contributed to it, and the various forms it took among the individuals
in the group remain still to be analyzed in detail. The mini case

studies, above, can only give some hint of the kind of results we expect

to find and the work that remains to be done.
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PART 1II: THE ROLE OF COGNITIVE PSYCHOLOGY
In this section we will describe ways in which we have drawn upon
cognitive psychology in this research. In practice, our view of
cognitive psychology raises fundamental and intriguing issues which we
want to pursue further.

Teachers' Questions

The questions that the teachers have raised as they havc reflected on
themselves as learners and as teachers, are questions that are properly the
realm of cognitive psychology, but cognitive psychology has had a notoriously
difficult time providing arswers that teachers find useful. As the teachers
rhrase them, the questions are specific tc their classrooms. their curricula,
their own increasing knowledge, their childrea. oOur effort has been tO
£ind how cognitive psychology can help teachers think zbout answers to
these questione.

Here, first of all, are some of the general questions that have been
central for the teachers, indications of the cognitive issues they call
upon, alcng with examples of some specific contexts in which they occurrcd.

1. What is the connection between knowing something, and being
able to say what ycu know?

From transcript of teachers watching-a .child on
videcu-tape:

Did he know why he dié that: If you ask him
why he did that, coulé he cell vou?

Issue: Language and thought.

2. what can we expect of concrete manipulatives? !ow do
they relate to understanding?

A teacher's comment/question:

My kids have worked for moiths with ran:sulatives
and zhev still don't 'gen!' Siam? valud.

Issue: The role ard nature of "action" in learning.
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3. Wwhat is the connection betiveen what vou know zlready,
and how you respond to & teacher's attempts to help
you learn more?

From a teacher's journal:

I wasn't ready for that question. I needed
more time for my confusion.

From another teacher's journal:
Does it matter what the kid is thinking a“out
math, etc. when he/she makes mistakes? Do we

use miscueing?...How?

Issue: Assimilation and accomodation

4. What is the significance of different speeds of learning?
What can one expect of a "slow" child?

From a teacher's journal:

I am beginning to see a shift from seeing my-
self as not very bright to someone who takes

a fair amount of time to learn things...I have
been more trusting of the fact that if I becaue
engaged I would be able to learn important
things for myself.

Issue: Individual differences.

5. Why is it that what we learned in school seems so straightforward
but of so little use to us when there is some real question
to be dealt with? :

From a seminar transcript:

I learned a lot about the moor in school, I
passed tests orn the moon...When we €irst started
discussing the moon last year, I remerhar
saying, 'Well, when there's no .moon it's the

shadow of the moon on the eartn,' and then I
wasn't surc, and then everytlhing went urside down...

Issue: Personai knowledge and its relationship to formal
knowledge.
6. What is the relationship between how a child feels and

how she/he learns? What is the specinl status of how a
child feels about herself as a learner?

From a teacher's journal:
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I've riever fel:t so 'duxd' in my lifc. wWhen
we first started to discuss chip trading, I
understocd the questicon, but somehow I got
lost along the way. Lo I understand how kids
feel! I wanted to fade into the wall. I'm
so0 upset about it I can't even write how I
feel. Maybe I do not belong here?

Issue: The massive, almost virgin, territory of the
relation between cognition and aifect.

7. What does it mean to "know" something, anyway?
Overheard by the tape recorder, during the break:

Teacher A =~-did you say a couple of times ago
that you didn't understand division? Well it
just occurred to me that I don't understand it;
I haven't looked; now I'm gonna look. It just
hit me that it is the only one you do left to
right.

Teache: B -Say *that again?

A -Division is the only one that you do left
to right.

B =-Ch--huh!

A =-2and it just hitme--that I don't understand
that. ‘

B =-You know the funny thing I'Qé just noticed--
I can't subtract any more. I can't subtract
with re-grouping any more in my theck book.

A -What do you do?

B -I just can never figure out whether it
should be in 9's, whetlier I should be addirg 9's
or whether I should be adding 10's, and I always
have to...I don't trust anvthing unless I check
it by adding up.

A <-Yeah.

B -And I just really dcn't know--I alwavs knew.
I never had any trouble, ané now I...

A -The more you teach, the more you think about
it, the harder it really is.

Issue: The epistemological foundation of psychology.
' A
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Two Levels of Learning

Giver the particular nature ¢f tha suminar, &.i or these issues
are addressed on two levels. At one level, the teachers are learning
about the moon, about making melcdies, about long division, about
measuring time. At this level, the primery experience is watching the
moon, building tunes with the bells, and the pertinent fields of
knowledge can be thought of as astronomy, music, mathematics, and so on.
At another level, the teachers are learning about learning. At this
levei, the primary experience is watching people learning--themselves,
each other, and children--and the pertinent field of knleedge can be
thought of as psychology.

This two-level approach makes an important statement about the
ways that we have drawnupon current work in cognitive psychologyv, and
the ways we see ccgnitive psychology concribuitng to teacher education.

Just as it seems clear to us--and the data confirms this--that the
math, science, musical knowledge that people construct for themselves
over time is more accessible to them ﬁhan knowledge that they "receive"
formally, so it seems clear to us that the same must hold true of knowledge
about learning. That is, rather thar :ing taught about psychology
(rather than being taught about music theory), what needs to be done is
to provide experiences that challenge teachers' knowledge about learning.
Just like the experiences which challenge their 4«nowledge about wath or
science, these can push them to think about it more deeply, to take into
account features they rnight have missed, and so on.

Our question was, is it possible to help teachers learn cognitive
psychology in such a way that it will be of some help to them in their
teaching? This does nc: moan teaching textkool versicns of ccgnitive

psychalogy, any more taan heiping people learn music neans teaching
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textbook versions of music theory. It means trving ¢o help them make new
sense of their own experiences as learners and teachers.

Again, just as we have drawn upcn our own kncwleige of astronomy,
music, or mathematics, to set up productive experiences in those areas,
so have we dfawn upon our own knowledge of psychology, to set up experiences
in this area.

At both levels, the seminar is characterized by careful interventions
on the part of the staff, and eventually on the part of the teachers among

themselves, as well. Interventions are guided by an on-going interaction

- between the participants' particular, expressed thoughts and our sense

of what they might be thinking. Thus, as in the "clinical interview,"
interventions are always constructed on-the-spot in response to cbservations
and accounts made by the participants. But, inthe context of the seminar,
these on-going interventions may themselves evolve over a long period.

We are talk'ng about personal theories that we all depend on for finding
coherence in the world. To shake them up, even to give them up, demands
courage and care. (See, for exampie, Part IV, p. )

It is in clinical interventions that the methodology of the seminar and
its research diverges, perhaps most strikingly, from more traditional
methodology of psychological research. At the same time, it is through
these, as examples, and through discussion and reflection on them, that
cognitive research gains most specific relevance to thé classroom. On one
level the teachers learned both to question and to trust their own ex-
perience as learners; and as a result, cn another level, in their work with
children, they shifted from seeking and valuing "right answers" to valuing
the capacity to seek out ways in which what a child says or does makes

sense to himself and to others.
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think hard sbout difficult prcblems. They noticed that the emphasis
was on what the children were thinking, not on its rightness or wrongness.
They noticed the effort put into finding a way to ask a questicn that
does not at.the same time tell its answer. They noticed that the adult
is often silent--and that the silence is productive. They saw cxamples
of how weak data is in the face of a strong corvicticn, 2.2 now zhildror

“really do" think things as Piaget has described. But, at the same tline,

it was clear that there was also something that hadn't worked with
this group.

On reflection afterwards, the staff realized that this demonstration
was out of step with the usual pace of the seminar: the general points
were made, but for this group there was a sense of an embarrassrent of riches--
far too much to take in and give its due. For example, 4 different children
had worked with five different problems in contrast to our usual mode of
spending sometimes 2 or 3 hours bn one problem or one child's work.

The second time we invited children to the seminar we took a different
approach. We worked with 2 children who were friends, and enjoyed making
this excursion together. The chiidreh worked at the same time on just
one problem. Further, Duckworth, who was doing the demonstration, under-
took to stop at the end of this one problem in order to discuss with the
group what had happened, before going on to anything.else.

This approach was far more attuned to the pace of this group of
teachers who were accustomed to taking an experisnce part, considering
it from every angle, and raising questions about its various kinds of
lignifieance. This time, moreover, we never got to a second problem.

There was so much already that the teachers wanted to pursue.

BEST COPY AVAJLABLE 30
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The problem was a classic from The Child's Conception of Geometry

(1960) known as "The Islands.” 1In its classic form, the child is presented

with a solid wooden block, 4" high and 3" X 3" cross-section (see Figure 1);
& pile of small (1") wooden cubes; and a blue board (meant to be a 1ake) on which
there are three patches of cardboard (meant to be islands) -~ one 4" X 3", one
3" X 1", and one 2" X 2". The child is told that the solid block is an apartment
building; that everyone has to leave that building, and the child is to build
to acconmodate the occupants on one of the "islands."” The base of the new
building is to cover the entire island, but it can't go off into the water.

The new building has to have just as much room in it as the ofiginal one,

Piaget outlines, of course, three stages, each with two substages. It is
not necessary here to repeat his outline. Consistent with our appr~~ch, Duckworth
used the problem to explore the thinking of these two children, as :zar as possible.
This entailed keeping in mind the basic question inkerent in the task, a variety
of possible responses, and most important, engaging in an interesting intellectual

discussion with the children.

In this particular case, each child had his own "lake," and one "island,"
rimmy's being 4 X 3, and Sandy's 3 % 2.

3

Model Block ' Timmy's "Island" Sandyt!s "Igland*

Figure 1
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Sandy built his building one layer higher than the model-- 5 layers on a
3 X 2 base; then moved the model cover beside his building,

Figure 2

and took off a layer--so they would be the same height. He recognized that he
now had less room in it, but couldn't immediately see what to do about that without
building out into the water. Timmy suggested building it higher; Sandy thought it
wvas a good idea, and added two layers.

Timmy also stopped when his building was the same height as the model (Figure 3)

A
b [
] l-..;‘J{

Figure 3
and, while acknowledging that his had a little more room in it (note that it is

on a larger base) neither of the boys could see what to do about it other than cutting
out a patch of cardboard to make an island the same size base as the model, and

starting again.
"what if you took off some like that?" Duckworth asked, removing just three

cubes, i.e,, part of one layer. (Figure 4) "It would goof up the whole thing,”
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said Timmy; "It's just a little smaller, that's all,” said Sandy. Duckworth
‘responded to Timmy's "goofing up” objection by removing the rest of the layer.
(Figure S) Neither of them found that an acceptable solution. After repeated

Figure 5

mugFesticons from tham -- £ out 2 onow base, cr €O =44 more clay tc the model--,
Duckworth said, "All you can do is take more blocks off or put more blocks on,"
Pimny said. "You'd have to get thinner blocks." .

Duckworth then made a suggestion =-- to see how the children reacted to it.
She turned the model on its side, so that it was on a base identical to Timmy's

(Figure 6). With surprise and rleasure, the boys responded that the 2 buildings

Figure 6
were now "equal®.
Duckworth- "So that, you think, is equal, do you?"
Timmy- "Yeah."
Sandy nods.

‘Duckworth turns it upright again (Figure 7) = "Now what do you think?"
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Timmy- "Now you have to put more on."

Timmy explains this for a while, but does not in fact do it, and then Duckworth
asks, “Has one of them got more room in it than the other?"

Timmy- "Yup."”

Duckwortﬁ- "Which one?"

Timmy- *This one right now." (The model)

Duckworth- "Why do you say that?"

Timmy- ®"No I think they have the equal amount of...." (mumbies)

Duckworth- "Pardon?"

Timmy= "Because this one's bigger (model) and this one's wider (his)"

He then prcceeds to measure (with his fingers, not with a block, but still....!)
to see by how much the one is "bigger" (higher), and by how much the other is
wider.

Timmy=- "The same width up and the side" (That is, the model is taller by the

same amount as his building is wider.)
Duckworth- "The same width? Is it?"
Timmy- *Yup, T just measured it, and they both came out the same way."

His procedure ccnvinces Sandy, to whose building attention now turns.

A{ter an initial tendency to want Sandy's building to be the same height as
the modiel again, they sattled on having one extra layer. (See Figure 2.) This time
Sandy measured with the bplocks, to show that one layer was missing in width, and
thus one layer needed to be added on top.

Their solutions, then, were -- a 3-layered building on Timmy's 4 X 3 base,
(correct) and a S5-layered building on Sandy's 3 X 2 base (1 layer too short).

Duckworth probes some more, makes same counter suggestions, they stick with
their solutions, and she stops there.

Her interpretation was that both boys were drawn to judge the overall amount
of space by the most salient dimension, the height; that they were able to think
how to remedy it in one case (Sandy's, when they had to build higher) but not
in the other (Timmy's, when they had to take nff a layer); that they then saw that
a greater size in dimension (height, say) could be compensated for by a smaller
size in another (width, say); in both cases they judged that it needed not only to
be higher (or wider) but the same amount higher (or wider); this worked in one case
(Tommy's) but not the other (Sandy's) -- indicating that "the same amount” applied
to 2 single dimension, and not to a 3-dimensional slice; that there was no tendency
to think of the original solid block as composed of units whose number could be
calculated.
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Piaget's interest in this problem concerns the epistemology of the notion of
volume. Of the kind of work Sandy and Timmy did, for exzmple, he says:
®In all these trends, there is growth in the articulation of Euclidean
intuitions of volume. It is through that increasing articulation that
notions of volume lose their.topological character and come to conform
with EBuclidean notions of length and area which are elaborated at this
level. However, although these articulations Pave the way for operational
indling of the various relations together with their logical multiplication,
t..ey are insufficient tc enable children to effect those reversible
compositions which mark the operational level proper. Thus these

responses are intermediate in character, and this fact appears most clearly
in the answers given to our questions about conservation." (Piaget &

Inhelder, 1967, p. 369.)

Now this takes some effort to understand; and moreover, it takes a far
broader context -- reft:-ences are made to notions that have been studied and
subsequently discussed through two entire volumes® It is not a criticism of
Piaget to roint out that the quoted discussion is not easy to grasp if one has
not read the resg of the volume, and if one is not concerned with those epistemological
issues. But the fortunate thing is that this kind of work with children has other
values which are Qirectly useful to teachers as they work with children. The
main thing -- common to Piaget's interests, as well, is the focus on the way
children are making their own sense of the situation in their own way. We can
all appreciate, and even be awed by, watching this happen without putting our
emphasis on Piaget's interpretation of what is meant by "in their own way."

That points to a second difference between Piaget's own writing and other
uses of his problems. In reading Piaget's protocols it ;s difficult to be “awed”
by children's intellectual work. 1Irideed, it is very difficult to read them at
all == to follow the stéps in what the children do and say -- and certainly to come
to our own conclusiong about what they mean. And most importantly, it is simply

not possible at all to read into Piaget's brief protocols what is actually entailed

for the child as he does the work -- the surprise, puzzlement, dogged pursuit,

Piaget and Inhelder (1960, 67).
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resistance to suggestion or not, doubts, convicticn and so on.....all of which
gives us an appreciation of a mind at work. It was all of these aspects of the
session with the children, not to pention gestures, facial expressions, and

eye movements, that contribute to the teachers® understanding of Timmy's and Sandy's
thinking. '

The important thing for the teachers, then, was seeing how children could
become caught up in intellectual work, how they could engage with an adult in
intellectual discussion, and how different this is from an adult's attempts to teach them
to see it in a certain way. Piaget's contribution here is, on the one hand, having
located what are essentially crucial intellectual jissues for children, and finding
ways to put the issues in a form that catches their interest; and on the other
hand, developing the “"clinical interview" techr . in which the adult role
is to find out as mich as possible about what th> ch’ld himself believes
about an issue. Both these aspects are what gave the cession with Timmv and
5aqdy its significance. Piaget's own interpretation wzs, in this case, beside
the point.

It is clear that the teachers did seize the basic nature of the question.
puckwort: .opped at the end of what.is thoqut of as one part of the classic

technique.

The teachers discussed at length what had happened, and came up with three
further questions that (hey wanted the children to think about and respond to.
Despite the fact that none of the teachers had read any of Piaget's books, all three
of these questions turned out to be ones that Piaget had asked in other parts of
his exploration of children's notions of volume - evidence enough that the teachers
had seized the crux of the problem (and were, in their invention of further questions,

"being" Piaget):

*what would happen if you took the model away and asked the kids if the two
{Timmy and Sandy's buildings) have the same number of rooms?"

"I would just like to see them build a copy of the model, without talking
about islands."”

"What if you asked them: if you only had this many blocks (the blocks in
Timmy's building) could you build that one (Sandy's)?"
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These three guestions were then pursued, very productively. In answer to the
first question, Timmy replies, "If both our buildings fit that building, the clay
building, then both of ours would be the same.” Sandy agrees. (The question comes
back later, however.) ,

The Dost intriguing episode of all arose when they were asked to reproduce
the model. For each of them, it was a problem to make the base, though each of
them resolved that problem without undue perplexity. (One of them held the model
Just off the table, and built a base of blocks under it -- as if he were constructing
with the blocks the patch of cardboard similar to the other "islarnds".) OCnce the
base was established, both proceeded easily. Sandy finished his first, and Timmy
was left without enough blocks to finish. He hag 2 complete layers, and 5 blocks

on the third layer; he needed 4 more to complete that layer, and 9 for the
top layer (Figure 8). Duckworth asked him how many blocks ne needs.
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Figure 8

Timmy- "About 10."
Duckworth- "How did you figure. that?"
Timmy counts, and then announces- "9 more."

Sandy is persuaded (with difficulty!) to lend Timmy 9 from his own building.
As Timmy adds them to his, it becomes clear that there aren't enough. Tommy is

dumbfounded.

Duckworth- "0dd, eh? BHow many more do you need now?"

Timmy counts- "Four."”

. The 9 blocks are given back to Sandy, and Duckworth tries to move on to
another question, but Timmy is still totally taken up with the mystery of the

9 blocks.
Tinmy- *I ccunted wrong."
Duckworth- "How did you count wrong?"

Tirmmy- *T didn't have these on when I counted.” (he takes off the 5 of
the third layer.)

Duckworth- "What happened?”
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Tinmy- "You musta took some."
Duckworth- "How many now do you think you need?"

Timmny- (Counts 4 missing from 3rd layer, S Present in 3rd layer, and
3 more, it's unclear from where.) "Twelve."

Duckworth- "How'd you get 127" .
Timmy- "I went 1 2 3 4 5, (the 5 present) 6 7 8 9," (the 4 missing),, .
"I still need 9!"

Sandy- "Timmy, if you get 4 more blocks, and then another 9 there,
it -sould probably be just like mine."

Sandy gets surer and surer of this; figures out that would make 13;
and tries geveral times to explain it to Timmy. For much of the time,
Timmy is still tryiag to count. For example

Timmy- "Wait a sec, 1 2 3, I have 4 here, right? I mean 5, I
count one more layer 1 2 3 4 5'(Sandy- '"But you said...")
"Wait--5 6 7 8 9 10. Wait a minute I have 5 here, and then
I neecd 5 more on the top and then I need 5..5...and then I
need S more, 6 7 8 9...0h wow'"

Sandy finally manages to explain his way of going about it; takes 13
blocks from his bullding and adds them to Timmy's while Timmy counts.
When they have all been added, Timmy brings over the clay model, to check
that this building is just like it. '"Yup," he says.

Duckworth drops it there.

They go on then to calculating the number of blocks that are in each
building, and although that was full of interest, our purposes here are
better served by looking at the teachers' discussion of "the 13 problem.*
The first teacher to bring it up said:

Il- "He didn't have a good system for éounting-—he would count
the ones he had, and then say these were the ones he needed.

Another teacher responds that she thinks he did have one part
of a very good system.
T,- "But that makes——if you have S and those 5 are raised and you
2 know you need another lzyer, then you need at least those 5.
Right? You know what I mean?"
T,- "Yeah, I'm with you."

'1'2- "Alright--soI thought--that was a strategy that would have worked,
if he had extended the bottom laxgqr-l mean if he had doubleq)
ther, the spaces... S37
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T,- "...doubled the bottom."

Tz- "...you know,...then he'd drop that and forget that he needed
to move that up. It wasn't until the ead that I could see that
counting strategy."'

T™wo teachers said they thought he asked for 9 because he knew he
needed one more layer; one of them thought he then forgot about the four
missing in layer 3; the other thought he simply dxdn t know how to take
them into account.

T. disagrees- 'Sandy would say 'you need 4 more for this layer,
and (Timmy) would say, 'no, I need 5 more for this 1: layer'--so

he was talking about different layers."

5

T6- "When 1 was watching him count, he seemed to be counting the
4 empty spaces and then the 5 that were up--And it was as if...
he knew he had to reach a 4th layer, and in order to reach a
4th layer, he had to count more on the 5 that were up, and he also
was realizing that if he counted 4 more in the spaces he would
have a flat layer and I think he was confusing like the flat
layer with the top layer."

T,~ "I felt like he understood that he had to go up another layer
and so he counted 5 on top and then somehow when he counted the
4 he was filling in the spaces but then he couldn't also £ill in
the spaces again." .

One teacher had the impression that Timmy knew that one layer comnsisted
of 9 blocks, and referred to the way he had built his 3 x 3 base. Others
disagreed on that point, and cited other evidence.

T~ "I'm not sure he realized--I'm not sure 1 realize...that the 5

that were up and the 4 that were spaces, together form 1 layer.
Because they're not--I mean, I don't think he was seeing the‘5
and the 4 as part of a whole layer. Some were up and some were
down."

These excerpts show at least & of the different interpretations the
teachers made of what most teachers would simply think of as a "mistake."

This discussion would do credit to a graduate seminar in cognitive
research. The qQuestions were good ones and the evidence invoked in support
of possible answers was good also: did Timmy know thai part of what he
needed was a complete layer? Did he know that adding together the number

present and the number absent made a whole layer? Did he know there were
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9 1in a layer? Even NoTe subtle are the three interpretations of how Timmy
might nave come to s3d together some blocks that were present and some
blocks that were abs&nt i{n tryjng to determine how many he needed (Ii, Tes T7)-

But.the teacherd d1d pot gee this as an exercise in psychology.
Rather it was as tesQh@rs that they wanted.to make sense of what the children
vere doing. It was ds teachers that they realized rhat the better they could
Judge how children w&re seeing a problem, the better they could decide
.what would be appropXifte to do next.

This demonstratiof was the context for the second session described
in mini-case-study A (See Part II, pp. 9 to 11 ). Looking back at the
teacher's comments of p.11, it is clear that the demonstration and the dis-
cussion that followeA did indeed have explicit significance for her as a
teacher: "...I feel closer to changing the vested interest in my obiectives--
or at least believin® that that Process alone is valuable. I guess for the
first time clearly 1 ssW children learning--;he process of learning without
the answers fully i{n tsCt. Ah, so many times around on this issue."
Indeed, it seems unlikely that this demonstration would have had this kind
of impact on this teacher without ".;.so many times around on this issue,"
in their own reflective learning in the previous semina;. It also seems
unlikely that learnisy 33923 Piaget in 2 more traditional context would have
led to such insights copexrning the teachers' own work with children in
her classroom.. We bAve, thep, some examples of the evidence in support
of the effectiQeness of our two-level approach to cognitive reasearch. It
is this approach and tbe preliminary results which one observer has described

as "revolutionary."
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PART IV: MUSIC -- ANALYSIS OF A PROTOCOL

n 4iginal proposal (pp. 14-15) it was anticipated that music would
play a special role in encouraging teachers to confront their "intuitive
knowledge" == It was also predicted that music tasks would
"suggest experiments" in other domains (p. 9). while same of
the other predictions with respect to music were not confirmed (see below),
this ane was. In fact, the initial music tasks did lead, quite spontanecusly
to other projects involving for example, building "machines" to measure
time, experimenting with balls rolling down ramps, and other experiments
involving time, space, motion, their relations and their measurement. In
turn, the music tasks did encourage the teachers' interest in and awareness
of problems of description, especially the possibility of making differing
descriptions of the "same" thing. and when.the phencmena to be described
involved relations of relations (as they often did), these proved to be the
most intriquing and also the most puzzling.

At the same time, the staff, as informed observers, gained new insight
into the underlying, tacit theories which characterized the varticipants'
knowledge-in-action (see below). However, interestingly, our insights
related to music, unlike those in physics or math, were often difficult to
use &s a way of helping teachers to recognize, understand and appreciate
their own musical know-how. Not surprisingly, then, the teachers varied
widely in their reactions to the music tasks. At the extremes, cne teacher
found that they were the nost useful activities she dig; for another, ic

remained perplexing why we had done them at all.
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A Pramework for Protocol Analysis

The diagram alwve is an attempt to organize in a systematic way our
efforts to probe and make sense of reflective learning in the course of the
teacher's work within particular concrete task situations we designed for
them. Because we wanted to capture the dynamic quality of these experiences,
we have made use of notions which emphasize the dialectical relations
among actions — e.g., actions on objects, reflection-in-action, reflection-
on-actions, and knovledge-in-acticn (KIA). The term, knowledge-in-action,
which is central to the model, we have tentatively characterized as the
cwrent (but not necessarily stable) state of an individual's possible
mental constructions and coherence-making strategies with respect to same
present phenamena. We use the term in place of more traditional expressions
like "mental structures”, "internal representation”, or "cognitive schema"
in order to captuce a sense of movement associated with learning or change.
We would also like to suggest with the term, that such "knowledge” need not
be associated with a capacity for external symbolic expression. Thus KIA
may often be that which an individual knows how to do, but can't say.

42

* The term, "reflec-ioh-in-action", is D.A. Schdn's; indeed, the model owes
much to his use of the idea in The Reflective Practitioner (in preparation).
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In the diagram, above, the arrows marking Loop 1 indicate that

KIA shapes the way an individual acts on or manipulates objects associated
with a particular task. The continuation of Ioop 1, as it passes through
REFLECTION, indicates that an actor's reflective apprehension of the effect
of these actions can influence the current state of her KIA. This process,
in tum, may lead to new actions on the objects.

We can say, then, that the manipulation of objects in a task situation
is an initial experiment. The result of this experiment (an arrangement
or growping) is an axternalizing of the individual's KIA in a kind of
"acted description” within the materials themselves. The result of the
acted description, especially if it is surprising, leads, through on-the-
spot reflection, to new actions— a new arrangement, orderirxy or otherwise

shaping of the material at hand. This on-the-spot reflection in response
to an acted description we call reflection-in-action.

For example, as Tommy and Randy constructed and reconstructed their
buildings (see Part III, above), they were externalizing in acted descriptions
theirmwiﬂmrespecttothepmblenasﬂwysawit. And as they looked
at the results of these acted descriptions, they were scmetimes surprised.
The materials then "talked back" to them, influencing the current state of
their KIA which led to new actions on the cbjects.

The arrows in Loop 2 of the diagram refer to actions of description
which @:ternalize KIA in media other than the materials themselves — e.q.,
verbal or graphic descriptions. These acts of description, like those in
Ioop 1, are guided by KIA with respect to the particular problem-domain
and also by KIA with respect to verbal or graphic description-making. The
continuation of Ioop 2 as it, too, passes through REFLECTION, suggests that
the making of verbal or graphic descriptions may, through reflective
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apprehension, also influence the current state of KIA. This may result
sanetimas in a new view —for exanple, to seeiry new elements and relations
or even to seeing the whole problem in a new way. Such shifts or restructuring
ofménleadmcemretomactimsmmeobjects—i.e., to changes
in the course of Loop 1 — or to new descriptions.

us, there is a dialectical process occuring within Ioop 1, a dialectical
process occuring within Ioop 2, and also a dialectical process occuring
across Loops 1 and 2 — i.e., between actions on cbjects and acts of
description in a medium other than the materials, thanselves Central to
this picture, then, is the notion that KIA, an individual's dynamic state
of possible mental constructions and coherence-making strategies, is
reciprocally influencing and being influenced by actions on things and by
acts of description in verbal or graphic media.

For example, Duckworth's questions (what happened? How did you get 12?)
elicited verbal descriptions fram the boys. As they reflected on their
actions through the resulting verbal acocount, this sametimes led them to
try something else —— i.e., to change their acted descriptions. Reflection-
on- action — a "stop-and-think" — most typically occurs, in this process,
only when reflection-in-action reaches an impass or is probed by an outsider.
Reflection, as reflect.i.ve apprehension, then, is an intrinsic mediating

force in this pmcess
Our terminology brings to mind Piaget's notion of "reflective abstraction’:.

Our use differs from Piaget's, however, in the emphasis and role we give to

'nu.s account does not distinguish sufficiently between reflection, as in
"chjects talk back" (or as in a glass reflecting), and reflection as in
re-viewing (or as in locking at the glass). However, the ambiguity seems
unavoidable in the effort to convey that the reflective process, here,

is not simply ene of standing back or removing oneself, bm:ratherone
that is closely tied to action, itself.
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description. Indeed, this emphasis was already suggested in the original
proposal, especially in the discussion of the role of music in the project
(pp. 14-16), and the discussion of the uses of curriculum materials (pp. 16-19).
The erphasis there was primarily on the pervasive influence of conventional
descriptions or "privileged languages” on what is considered "knowledge®

or mastery of same "basic skill”. That is, the grasp of elemants and
relations implicit in the symbol systems associated with a damain is often
taken tc be equivalent to "knowledge® in the domain. In the framswork
proposed by the diagram we can, instead,contrast the participant who has
*"formal knowledge"” within a domain (e.g., one who has leairad the "privileged
language”) with the novice participant by attending explicitly to the
differences expressed in loop 2 and to their influence on the actions of
Ioop 1.

AN EXAMPLE: TUNE BUILDING

The example which follows will serve to illustrate how the proposed
model can be used as a framework for protocol analysis. The task in this
instance is, in fact, one involving music. The analysis will demonstrate
the kinds of procedures we are using and would propose to develop further.

The task as given to the group was as follows: 1) make up a tune
that you like, using all the (Montessori) bells in the collection you have
been given;  2) make as rich a description as possible of your congleted
tune; 3) write a set of instructions so someone else cnuld play your tune on
your bells,

In preparation for this music task, the group was divided into pairs.

'Mtessoridesignedaseto bells to be used as one of the "sensorial
materials". The bells are "tuned” to include all tle chromatic pitches
over one octave (C to C'). The tuning results fram differences in the
thickness of the mztal and thus, for the player, they all lock tle same.
As a result, differences in pitch are anly distinguishable B "actimlly
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Each pair of participants was given a set of five Montessori bells. The
bells were selacted beforehand so as to include pitches that did not
cbviocusly belong to any ane major scale - i.e., did not clearly generate
one, single major key or unambicquous tonal center. It was hypothesized
in designing the task that all the participants would need to confront
that issue in same way, thus confirming a more general hypothesis: the
pitch relations which generate tonality are necessary factors in our
internalized model of a coherent tume.

The specific behavior that would constitute evidence in confirmation
of these hypotheses was not predicted. Indeed, the questions were, first,
could we observe sufficiently consistent behavior in the decisions and
constructions the participants made so as to confirm or discorfirm our
hypotheses; and second, could the players describe their tune in terms
that would demonstrate in same way their sense of tonality as a necessary
factor in its coherence? In addition, it would be important to campare
these spontaneous descriptions and their implicit units of analysis,
with the categories of analysis :anlicit in the conventional languages
and notations associated with music theory.

In this regard the protocol presents an interesting problem: In
order for us as observers to understand what the players did and, indeed,
to tel. the reader what they did, it is necessary ! . »re-hand to know the
names of the bell-pitches we gave the players to work with. But if we
say that the array of bells included the pitches, D E° G F¥ C, as they did,
we as cbservers as well as the reader, are privy to information that the
players were not. More inportantly, this information is quite different
in kind fram that of the tune builders as they began their work.

For example, let us assume that the informed cbserver/reader has
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acquired and internalized a reference structure which gives meaning to the

synbols associated with the task damain. The reference structure assumes at
the very least, the fixed, linear, and equidistant ordering of pitches —
i.e., the set of all available pitches ordered from low to high.

Given, then, the names of the bells-pitches, above, we can put them in
order (D E° F# ...). The pitch names thus designate particular and unique
places within the reference structure and also specify the distances between

- any two pitches — i.e., their intervalic relations. Further, the reference struc-

tuwre assigns possible functions for these pitches within a tonal network —
e.g., tonic, dominant; do, sol; 1,5. A reference structure, then, is an
internalized mental construct in terms of which symbols and names gain
meaning. Indeed, the reference structure, mediated by the associated symbol
system, strongly determines what things and relations we assume as givens
in a particular task damain.

Recall, now, that the players had before them a mixed array of bells that
were not named or labeled in any way, and which locked identical. Thus,
the anly way the participants could distinguish one bell from ancther was to
play them. Further, the musically novice tune builders did not have an in-
ternalized reference structure within which they could place the bell-
pitches, measure their distances or assign names to them. Thus, unlike the
informed observers/readers, the players were in a position of having to find
out by actively experimenting with various cambinations and arrangements
of the bells, just what it was they had. Indeed, much of their initial
work was spent in the construction and re-construction of what we will call
a reference entity — an "ordering” of the bells through which they could
hold onto the coherence-making relations they found in these experiments.
This reference entity served to externalize the elements and relations the
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tune-builders found and it also determined a subsequent notation scheme.
The process of construction and the resulting reference entity are, then,
quite different in kind and in function fram an already acquired reference
structure with which the cbserver/reader cames to the task.

° a reference entity is unique to this task

° it exists as a construction made up of a set of objects,
not as a mental construct

° it functions as a way of "holding still" found relations

itevolvesoverti.rreasaresultofactive'experinentwhem
each move becames the basis for and entrains the next

® it serves to define the very terms of the task which only
gradually emerge through reflective interaction between
player and materials

But this is not to say that the participants came to the task without
mental structures for moking action experiments and decisions. Indeed,
it is our expressed purpose, here, to understand the nature of their
KIA as this quite explicitly shaped their decisions, their acted descriptions
and the evolution of their final tune.

To return to our initial point, then, giving the reader the names of
the bell-pitches, with the meanings they carry in an already thoroughly
intermnalized reference structure, puts us in danger of reading back onto
the participants’ moves — their decisions and actions -- "givens" which are
ours but not theirs. At the same time we run the risk of failing to
recognize and to appreciate what is is the participants can do. And with
this we may also fail to appreciate the cognitive work involved in their
construction of a reference entity on-the-spot, in their tune-building
decisions, and in their invention of a notation scheme for describing
their tune.
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The reader should bear in mind, then, that the analysis which follows
is doamed to distort the players' experience. To correct this distortion,
u-yto:ixmgmethesituatimasone:lnwhi.dlpitdxeshavemnmesandthat
you have no pre-determined way to assign them. And if you ask yourself how,
then, you might go about finding same basis for constructing some kind of
reference entity that would reflect the sense you are able to make of what
you hear, you will be assuming samething like the stance of our participants.

Analysis of the protocol

In this section we will analyze excerpts from a rather long protocol
in which two of the teachers, we will call them Dora and Ann, are involved
in this experiment in tune building. Dora's first commert serves as a
striking exanple of the necessary interaction between actions on objects
(the bells), acts of description, and the process of constructing the
"givens" of the task. After playing all the bells, briefly, Dora says,

Well, we have to make a tune. Should we make a symbol

system to sort of designate the bells, or should we
put them in order?

! Dora proposes two apparently alternative tasks as ways of getting started

on their tune-building. But, in fact, the first task is dependent on the
second. That is, to "make a symbol system ... to designate the bells"
requires that the players first find some way to "pui_:tluninorder". In
short, the players must construct an acted description within the medium
of the bells, to which a subsequent "symbol system" will refer. They must,
then, build a "reference entity" which will determine their subsequent
notation schene.

Thus, for the teachers with their minimal musical training, the work
Dora proposes =—— to order the bells, is, in fact a process of searching
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for the "givens" of the material., That this involved reflection-in-action
is evijdenced by the on~the-spot reconstructions they make in their reference
entity and by the shifts in criteria they use in doing so. While their
coMrents implicitly point to these criteria, it is also evident that the
playeys, themselves, do not clearly differentiate among them.

Yhe following criteria are expressed in their various moves: A) ordering
3s in a particular sequence alang same explicit property— i.e., from lowest
to highest pitch; B) ordering as in making the set generally ccherent or
reking it sensible—i.e., grouping the bells - pitches that "go together"
and sepyrating these from those that are "odd"; C) ordering as in "sounds
nice" ~ i.e., a sequence of tones that could be a reasonable tine.

The initial events of the protocol can be growped into four phases:
MoVes 5<12; 13~15; 16-22; 23-33. We have marked the boundaries of phases
whire there is a restructuring of the reference entity; most often this
colncides with a shift in the criterion for what constitutes "in order".

ThA bells as arranged on the table a.re indicatec s 2 with playing on
thenes 5 O .

Phase 1
Moves Arrangement Cormments Criteria
5= ceo C} DE'b D: This cne (E°) seems really B
betc F odd, don't you think? And
Qf_ﬂo"’b o o these three go together (D-G-C)
. b G&.C p¥ g’
n gy A: These thre. .efinitely go from A
e & ?5 low to high (D-G=C) ,
f,’z
12 ] A: So, these must be sharps or B
©oo0o0 ©o flats (2 — F#)
F £
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In Moves 5-12 Dora and Ann construct their first reference entity using
criteria A and B -- ordering from low to high (A) and the search for
relations that make for coherence(B). By these criteria D-G~C "definitely
go fram low to high" (criterion A) and they "go together" (criterien B).
(Notice that their descriptions also suggest action— "go fram", and "go
together.") The three bells grouped together constitute the current reference
entity with respect to which the EP and F¥ bells are "odd" or "sharps or
flats"*. The latter bells are physically separated from the reference entity
expressing their ambiguous status in a spatial way. The arrangement of the
bells on the table is, then, an acted description within the medium of the
task materials, themselves. It externalizes and "holds still" the relations
that the tune builders have constructed so far.

Phase 2
Moves Arrangement Camments Criteria
v v . -
13 oCoO P4 ob D: Try these two together (D-F#)
D6e s
© 00 © ~ -
(D ;‘ .'I. A. (Plays D-F#)
14 (o] A. (Plays D-F#-G) -
° & (o] ?‘ yS
L )0
Fl
D: Gh! That sounds nice! C
15 o000 (o] D: (Incorporates F# in row) o
b*e e gt

*'nutﬂ'nesepitcheshappmtohavenmres that include a flat and a gharp is
purely a coincidence; that they sound "odd" is not. That is, bells with the
same relations as those given to the participants could have been c* D F F# B,
In that case the analogous arrangerentatbbvenwouldhavebeen:
The "odd" bells would then not be "sharps or flats" but they would L= v

still sound "odd" for the same reasmns.
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The acted description of phase one suggests new actions — especially
how to incorporate the "odd" bells? Ann, at Dora's suggestion, tries the
secuence D-F#, and then goes on with D-F#-G. Dora responds to the last
try with ‘evident pleasure — "Ch! That sounds nice!" And with this, she
incorporates the F# bell into tiie reference entity.

Here we see reflection-in-acticn at work as each move evolves out of
the previous move, shaping and changing the coherence of the material
at hand: An experiment — trying the sequence D-F§-G— triggers a shift
to criterion C, "sounds nice", as in a little tune. This shift, in turn,
leads to a change in the properties Dora attributes to the material at hand.
That is, while D~G-C were "in order" by criteria (A) and (B), but F# was
"odd", the new context, D-F#-G evokes criterion C under which F# is no langer
"odd" but "sounds nice". Then, at Move 15, Dora makes an acted dewcription
of the newly found ccherence. She incorporates the F# bell into the ordering
exactly in the position where it "sounded nice", externalizing and holding
still the relations she has found. Thus acticns on cbjects result, through
reflective apprehension, in a restructuring of current KIA which leads, in
turn, to a new acted description— i.e., a reconstruction of "in order" , or
what we have called the reference entity.

v — -

Phase 3

Move  Arrangement Caments Criteria
16 Q000 "‘o‘ A: That's lower isn't it? A

© d D: Don't ask me about high and (C?)

low; I get all mixed up. .
- ovo o D: Yes! Play that. Why are we wasting  (A?)

1718 g E‘ time in ordering?

:’;%q"% D: Alright. So let's use them in this A
1 e 0 PG C " order (EP is incorporated into row).
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20 A: Or else we take out the two that B-C
O 0o o sound like they're in a different
E’ D p’ G 8 key, or sharp, or whatever, and move
all around them,
2l GO OO0 D: O.K. She wants us to use all A-C
_ these in this order -- arbitrarily
’i oy ~y from low to high. Right? According
65 NN to our ears.
22 E D F¥ G ¢ D: Right? We have an order— a des- A-B-C

cription.

Responsive, now, to the current amx;gamt, Ann tries, at Move_l6 to
incorporate the remaining bell. Reinvoking criterion (A) she campares D and |
E.‘b: "That's (Eb ) lower (than D) isn't it?" Dora, apparently preferring to
stay with criterion C, resists the question: "Don't ask me about low and high:

it gets me all mixed up." Ann, continuing on her tack, plays the pair twice more. Dora

inpatiently giving in to Ann's question answers, "Yes," places the EP bell

at the left (low) end of the row and adds: "why are we wasting time in ordering
«— let's use them in this order." With Ann staying close to criterion (A)

and Dora reluctantly capitulating to it, the EP- bell gains membership in

the reference entity which is restructured this time more by fiat than by
conviction. *

This phase ends with camments that seem to characterize the stance of
each of the two participants. Ann, more careful (in the conventional sense
"orderly"”) suggests, at Move 20, a plan perhaps for later tune-building:

"... take out the two that sound like they're in a different key... and

move all around them.” Dora, with the taste of immediate personal satisfaction
achieved almost just by chance, ignores Znn: "... so let's just keep these

in this order—- arbitrarily from low to hich... according to our aars!" This .
rather remarkable statement suggests that for Dora all decisions concerning
making "order" are "arbitrary"; the criterion, to order as in low to high (A)

+ P as "lower than" D(A) seems fused, here, with a sense of gP "going to”" D
as it does in the final tune ().

Q
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is mxh the same sort of criterion as "sounds nice" (C). That is, they
are both arbitrary "according to our ears".

The implications of Dora's comment are significant. Consider that
1) the tune-builders' actions-- judgements, moves, descriptions—— are guided
bymtﬂ\eylcwlwwtoggbutcan't&, 2) the players are not conversant
with the "privileged language" associated with the task-damain, 3) the
prevailing attitude is that without knowledge of the "privileged language”
one has no "knowledge" in that domain.

It is not surprising, then, that Dora can attribute judgements only to
her "ear” and that the "ear", unlike the knowing mind, makes "arbitrary"
judgements. How could they be otherwise since she cannot point to the
knowledge that “etermined them?

Dora's cament helps to clarify the differences between knowledge-
in-action characterized by an internalized reference system, and knowledge-
in-action which is not. It also illustrates a central concern of the
project: it is difficult, particularly in school contexts, to value or even
to recognize both our own and our students' powerful capacities to construct
coherence, to shape phencmena, when those capacities are embedded in every
day actions but not expressable in the formal symbol systems associated
with "knowledge" of subject-matter. Such KIA is most often transparent to
the actions it shapes; we thus find it easy to attribute its workings to
the fallible, arbitrary magic of the "ear" rather than the knowledgeable,
considered work of the mind. Dora's comments towards the end of the second
year (many months after this session) are a dramatic indication of how she
later came to value what she called her"subjective knowledge” as a powerful

tool for acquiring knowledge that "rg(i:ne could take away from me."” (p.16 ).

* Both players had said repeatedly before beginning the task, "I don't
know anything about music.”
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In any case, Moves 16 to 22 provide evidence that the participants
are, each in their own way, constructing a reference entitv thrcuch
reflection-in-action: the constructed entity is wnique to the task; it
is evolving from their experimenting where each move influences and ent = .ns
the next through the emergence of new features and relations. “hile thev
clearly bring to the task, rather remarkable capacities for ccherence-meking
in music, the state of this KIA is, itself, evolving "accordinc to our
ears” not according to a pre-constructed, fixed, formal reference structrre.
As Dora says, meking clear the reflective interaction between ccnstruction
and'description,- "We have an order—a description." And indeec the ordering is a

*
description——an acted description of what the two participants have fou~~ so far.

Phase 4
Move Arrangement Comments Criteria
25 C GO ¢ oo A: " wanted these to be sort of C
E‘ !,d’ featured. They're so different
(ED-F#). They start to get all
muddled... we should have a def~
inite phrase, and t:en a pause
26 oﬂodo’.‘oﬂo and then let the air clear...
}‘ G C A line, a segment, and then a
b pause.

A more conplete analysis of the protocol would need to include the underlying -~
theories driving their KIA — e.g., a more camplete account of the criteria
and especially how they influence each move. For exanwle, why do D-G-C

"go together" while EP and F¥# are "odd"; why, then, do D-F4-G later "scund
nice"; and vhy, in this context, is found to be "lower" than D?

Q E;ij
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27* e p 2 g 28 D: "How on earth would we ever
0|0 Olg_é_] describe that?"
D: "How do you plan to incorporate c
. lald] them? I mean the two odd ones...
and then...?
* o 6 &
30 ¢ O:0:0:0
.
31 - D: "Ooo! Ooco! Why dn't we... keep c
q 00, 0 O these two together, (ED-F#)...
| D,E‘G (B Ooo, Oco! In other words, use
» these three in order, samehow
O‘ J‘B o O (D-G~C)." (She rearranges the
E p‘b 6 C row putting EP and F# together
32 on the left.)
T
33 | ¢ {-43dd D: "That doesn't sound too bad, right?" C

With this phase the players turn explicitly to tune-building. Criterion
C becomes central as it guides the tune-builders' planning and their actions,
and is reflected in the language they use. New features became focal —
"phrase”, "line", "segment", "pause", are structural entities of a tune in
contrast to the global features of the bell-pitches which were surfaced by
criteria (A) and (B).

And with this shift in focus, actions on the bells dramatically change.
The reference entity becames an instrument— a unique, special purpose
instrument which guides the playeré' perfornmance. At z27-30 Dora moves about

., read left to right within each line and top to bottom from
the . The tune at Move 20 is:

e A4
X X
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on her constructed instrument, and she does so in Clearly defined rhvthm
patterns (JD.‘.‘U/N'U), transforming them as she goes. Dora is improvising—
perhaps the nicest exanple of reflection-in-action where each "go" suggests

the next. But, at Move 28, Dora says, "How on earth would we ever describe
that?" — reflection-on-action will be difficult.

At Move 31, in response to her improvising, Dora has what seems to
her a new insight: "Ooco, Ooo...!" why don't we... keep these three together...
in other words, use the odd cnes and keep these three in order, samehow..."
Excitedly, she again restructures the reference entity cum instrument now in
response to her new ideas. Reflection-in-action surfaces structural relaticns
that she finds in improvising which, in turmn, lead to a new basis for ordering
the bells. And in this context, Ann's plan takes on meaning for Dora who
simply makes it her own — description (Ann's) is transfommed into actions
(Dora's). The "featured bells" are placed first in the row with the three
others "in order samehow" after them. The new "tone-row" becames an acted
description of the tune structure that Ann had initially proposed at Move 20.

Again playing on the bells at 33, Dora, guided Ly the new structure of
her instrument, finds a new tune. 'me tune alternates between a "featured
bell” (which was once considered "odd") and one of the others that "go
together” (as they have from the outset): EP-D; F#-G. The new arrangement
becames a bell path gquiding the action path of the tune's performance -- a
reference entity that functions as both a vehicle for and a partial description
of the tune's structure.

Thus the dialectic works itself out: description (a plan) gains meaning
in the context of actions on the bells (improvi .ion), which leads to
reconstruction of the reference entity (an acted description), which, in
turn, entrains new actions on the bells (a new tune) that "... doesn't
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sound too bad..." And interestingly, this new tune is, itself, a transformation
of the very first improvisation at Move 27.

It should be pointed out, here, that all through their work, the tune
builde.rs.have struggled with what we had initially hypothesized would be a
problem—namely, that the given set of bells included pitches that did not
wambiquously cdefine a single tonality or key. This is exactly the issue in
all the discussion of "odd" bells (or "flats or sharps" or, indeed, "in
a different key.") The many times around on this issue, the work involved
in resolving it, and indeed, the influence it has on the builders' construction
and reconstruction of the reference entity, all dramatically confirm our
rore general hypothesis: a sense of tonal relations, including stable and
unstable pitches, is a necessary factor in the players' internalized model
of a coherent tune. Interestingly, it is in the construction of the tune that
the players resolve the problem. The tune, thus far, treats the "odd bells"”
as embellishments to the more stable pitches (D-G-C), the latter being
emphasized by repetition. The tune builders succeed in constructing and
defining a tonality through the construction of a wnique instrurent and
through the sequence of pitches and rhvthms of their tune. This seems
striking evidence for a significant aspect of the underlying theory which
is driving their KIA-- what they know how to do but can't say.

The Evolution of Description

Calling the tune thus far, "the first part,” the players turn, now,
explicitly to description. Tapping out the rhythm, Dora invents a first
description: 1 123 1 123. Dora's numbers stand for hits on the bells
and the spacing and count-up indicate structured groupings of these hits.
That is, she counts up the hits within little rhythmic groups:

0)1 8

R
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Ann plays the tune, following the notation, and suggests they should add,
amehow a cowple more 1's” Pursuing this plan, Ann plays the tune
ance more from the beginning and, indeed, adds 5 more evenly spacad notes

(a couple of 1's) which she improvises on their instrument:

[
+

Thus, descnpuon again :Lnfoms action, here, quite directly. And with this
"second part" the tune is completed.
There follows, in the next long section of the tune-builders' work, a

series of descriptions, each one evolving into the next, just as in the bell

constructions
Move Description | lanation
44 D.1) *| a2 8 § & Dora is finally ready to make a
oo 00 "svmbrl system to designate the
“5 ’, bells."She nurbers them 1-5 accord-
b 6 CE ing to their sequence in the
reference entity.
45 D.2)* - With numbers reserved for naming
— 0 0 O the bells, a graphic description
-— 000 is invented for rhythm: "...a
- wn wn e e dot for shorts; a line for longs."
46 D.3) Names of the bells from the
——— 9 & o reference entity as they ocour
' 333 in the tune now, are added under
-—— 0 & o the rhythm.
a oy —
13 &

Nule the mta{c;!of "longs and shorts", is incorrect with respect to measured
values, it does capture "figural growping". Indeed, this spontanecus exarple
confirms fmdmgs in previous experimental situations regarding the descriptions
of figural grouping in contrast to metric grouping (see Bamberger, 1980).
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Move Description
60 D.4) T———e e
| 2313 A
-2 4ad
S 3 1 3 &5 2

85 D.S5S) "A consists of 2 longs and 6
shorts; B, S longs."

94 D.6) "A is 1 long and 3 shorts,
1l long ané 3 shorts; B is
S longs... you're right."

Explanation

The two "parts" of the tune are
labeled A and B.

The "rhythmic contents" of A
and B are counted up.

The rhythmic pattern of A and B,
as you play them to make the tune,
are substl , instead.

Descriptions 1-4 seem quite straight-forward at this juncture; but they are

80 only when we keep in mind the moves which led to them. In particular, “he

nmoves that led to the evolution of the unique reference entity cum instrument

to which th2 numbers refer; and the role and evolution of description: from the

earlier "odd" bells, to "sounds nice", to plans for "phrase", "line",

"featured bells", up to the final graphics at D.3 and the larger structural

description at D.4. It is interesting to see, also, that the initial rhythmic

notation (1 123 1 123) captures grouping but not relative duration, while

in D.2, the grarhics do show longs and shorts.*

What about D.5 and D.6? These, in fact, resulted from a long discussion

between the two players concerning"timing”

once relative duration was

indicated, were the "longs" twice as long as the "shorts", or were 3 "shorts"

equal to one"long"; and was Part A equal in duration to Part B, and how oould

they tell? Finding no convincing answers to these questions, the players at
D.5 simply counted up the longs and shorts — the rhythmic "contents" contained

in each part of the tune.

D.5 and D.6 together surface ralations between action, reflection and

description in a new way. D.5 is a static description—i.e., it does not take

~ * See footnote p. 53 .
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into account at all the sequence of events—longs and shorts— as you would
play them in a performance. It's as if, given standard notation, we would
say of the first phrase of Arerica, (JJ!). Ll ) it contains 4 quarter
notes, 1 dotted quarter note and 1 eighth note. But notice we can easily
count wp these contents only after writing it down, when we can have it
all-at-once. Thus, this description of America, like D.5, is a descriptitn
of a description— it tells you what you can see if you lock at the grapbicts
not when to do what. In this instance, description reflects back giving
you, perhaps, "facts", but not anything that you can use in action.”

Recognizing that such a description might be, as Ann says, "Confusing
to someane trying to play the tune," Dora agrees and notes, instead, the
*repeatad pattern" found in D.6. Here she does capture how you go along
in actually playing the tune. With D.6. then, Dora puts action back into
the description—-;'you play 1 long, 2 shorts; 1 long:; 2 shorts,; and then
5 longs."

So, we see, here, coming full circle, reflecticn on description which

results, at first, in seeing the tune all-at-once, including comparison

of elements which are separated in time (non-adjacent). Reflection on this
static description in turn leads to recognition that, indeed, instructiont
need to take .action into account. The description is revised to account
for actions that actually cccur, through time, in playing the tune.

Oonclusions

It has been our intention in this analysis of excerpts from a long
protocol (the whole session took over 45 minutes) to demonstrate the

* Tt would be intrigquing, here to campare the players' notations with
notation for the tune, as shown above, especially as this paints to
assurptions built into our standard notation. However, this discuss
remain for a more camplete analysis of the protocol and of the mo
implications which mav emerce, C—~——
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the possibility of the @ynamic model shown on p. 36 as a framework for probing
reflective learning in a task situation. While both the model and the
analysis need to be developed furthzr, we feel, on the basis of this one
worked out exarple, that it does surface features of problem-solving and
their interactions that otherwise mizht go unnoticed. In particular, it
helps to focus the cbserver's attention on the evolutian of actions,
constructions, and descriptions: on the extent to which each ane entrains
the next; and on the crucial role of reflection-in-action as it effects
on-the-spot restructuring of current criteria for decision making through
the dialectical processes within and across lLoops 1 and 2. Further, the
model helps us to give value to whit the players do know how to do—- i.e.,
it helps us to "give them reason", rather than attending simply to the
"correctness" of a description or the "goodness" of a tune.

In this sense the model contributes to a kind of analysis that can be
productive to teachers in classroams, as well. While we could certainly
wtexpectteacherstocarrym:tsuéhananalysisofadzild'smrkinthis
detail, nor would that be appropriate, the process can provide a meta-level
direction for teacher development prc-rams. For example, as capacities for
learning becare more visible to those who direct teacher development programs,
ﬂxeyeanhelpteadx&rstoengagetheseissmsintleiramleammg. In
turn, more effective means for encouraging such cognitive self-reflection
on the part of teachers, can support their subsequent work with children;
in particular their capacities to reflect with children on their KIA, their
understandings and know-how and its possible mis-matches with the assumptions
implicit in privileged languages and in the curriculum as it is taught. A
mrber of questions still remain, just with respect to this protocol, and it
istoﬂnseﬂatwfutwnewﬁcnustt\mn:
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Questions regarding musical cognition and adult development :
What are the implications of the distinction made between a
'frefexence entity" and an already acquired "referencingstructure"?
How does the difference between them influence the interpretations
of subjects' actions by an "informed observer"? For exanrple, can
such an cbserver avoid "seeing" in temrms of the categories implicit
in a learned symbol system (high-low, pitch names, etc.)? BHow
then, can such an informed observer avoid distorting subjects’
performances—i.e., avoid assuming and reading hack onto the naive
subject the cbserver's previously internalized referencing Structure?
How, in short, can the informed observer avoid describing the naive
subjects' KIA in terms which it is not?

What further evidence is there in confirmation of the hypotheses
concerning a sense of tonality as a necessary factor in the players'
model of a sensible tune? Can we trace the moves which lead to
resolution of tonal ambiquity? How are these and other moves

related to the construction and transformations of the initial reference
entity— D-G-C? What evidence is there for the subjects' distinguishing
between "stable" and "unstable” pitches and how do these decisions

relatetowhatueneanby"asmseoftmﬁlity"?

Can we trace the evolution of the players' tune with respect to
specific decisions—e.g., which improvisations were accepted, which
rejected; in what sense were later versions of the tune transformations

of earlier versions?
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Is there a consistency in the "mistakes" in the subjects'
notations—e.g., a "short" when there is actually a "long" in

0 ¢ o? What underlies these consistent errors? What about other
cnfusions concerning time and its measurement, and how do these
relate to representations of time-space-motion in other domains?

wWhat role did this experience play in subsequent tasks within the
seminar— both in music and in other subject-matters; is there
evidence that the teachers developed new understandings— how, what,
were they, how were they demonstrated?

why was it so difficult to make use of our insights concerning the
teaclr rs musical KIA to help them surface and develop this know-how?
What does this say about the relation between the "informed teacher"
and the student?

What were the differences between the two participants in this
protocol— their roles, previous training, attitudes, etc.? what
was the nature of the events that led to enthusiastic, pleased
responses ("00o0,000! ") ; how were these different in content from
others?

Applications to the Classroom:
what did the teachers learn about learning—— their own and that
of others? 1Is there evidence in subsequent sessions that their work
on this task helped to illuminate the work of children in their’
classrooms?

Did the concern for description encourage the teachers to reflect
on the role of description in teaching~- assumptions built into
Q ‘ 6 4
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PART V: THE TEACHERS IN THEIR CIASSROOMS:

WHAT IS AN ANSWER?

It seems appropriate to document the interaction between the teachers'
work in the seminars and their work in their classrooms, by examining what
the teachers themselves have said during seminar discussions.

They have talked about changes in their professional image, changes in
the way they teach, and the practical problems associated with their changing

ger:- o teacter's role. The opportunity to seriously consider these
thi. . & diverse group of colleagues is an wnusual one for teachers.
ise . .ave said to one another in this setting provides a rich source

of infurwation atct the teachers' sense of life in classroams and their
beliefs about possibilities and purposes.

Because the teachers continued their daily work in classrooms, while
at the same time reflecting on their own ways of learning and teaching in
their weekly meetings, their discussions express both the comnections and
the tensions between reflection and action — between thinking about teaching
and doing it everyday. Therefore, the interaction of their participation
in the seminar and their work in classroams cannot be presented in the
simple terms of cause and effect.

After several months of experimenting with and then examining their
own ways of thinking in situations involving music, mathematics, physics
and the moon, the teachers were asked to bring to the seminar examples
fram their classroams of students' camments or reactions that they found
particularly puzzling. The earliest examples of the i:eachers' attempts to
make sense of what a students knows or doesn't know, and how a teacher might
interact with that knowledge, came fram exchanges they had with students
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which occurred outside of reqular curriculum activities: A student would

ask a question that puzzled the teacher. She could have given (and often

did give) a sinple answer. But, as we began to examine these puzzling questions
in the seminar, the teachers were able to delve more deeply into their
students' ways of thinking, This development suggested a fundamental change
in the teachers' self images. They could no longer simply think of themselves
as the sources of right answers or the judges of wrong ones. Over a long
period of time, this process led them to question the "absolute" nature of the
knowledge contained in the standard curriculum as it was represented in books
and in prescribed lesson plans.

The following examples illustrate the ongoing and cormplex relationship
in the project between the teachers' reflections on their own knowledge and
their beliefs about their role in the classroam. The teachers' camments
are placed in the context of their developing use of "the clinical interview”
(see p. 19) in their classrooms. Their words provide a variety of perspectives
on the meaning and use of this approach to teaching.

Students' Questions and Teachers' Answers

The first example focussed on a fourth grade boy who asked, "Does
Dataman* have eyes?". His teacher said, "It made me wonder if he (Lemny)
can go around thinking that these camputers have eyes or can see or samehow
huve independent thinking processes rather than being camputerized...

My immediatc thought was that he thought it was a living thing, had eyes,
was connected with a living thing.” (Su) How does a teacher understand and
act on her responsibility for what a student needs to know? How does

* Dataman is a hand held calculator pre-programmed with a series of arithmetic

problems. The problems are displayed one by one, and Dataman "responds”
to the students' answer as right or wrong.
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what she knows affect the way she teaches?

Suzanne reported that her classroom aide, of whom the question was
asked, "was so flattened by the idea that a fourth grader would think that
Dataman could have eyes or could hear or speak, she just left it and said
'no, it doesn't.' (Su) The aide did stop to ask Lenny what had made him
think that Dataman had eyes. She told Suzanne: "Len said he thought it could
see because it -- 'he' ~- told you whether or not your answer was right and
if 'he' wasn't able to see, 'he wouldn't be abia to do that!' (8u) "...

As she puzzled over the meaning of his question with the other teachers
in the seminar, Suzanne revealed her distress at the thought that Lenny
might actually think computers are alive. She called it a "silly" Ques-
tion and wondered abnut the boy's intelligence. "I explained to him how

it worked." Dpataman was "programmed", she told Lenny, so that

all the answers were inside the machine and the mrchine
could, when you punch in certain numbers, you have to
punch in another number to get the right answer. I used
a parallel and . can't remember what I used to give him

a better idea of something else that was used in the same

way. .(Su)

Suzanne admitted that she didn't really understand how Dataman works
herself. bnut she does know, and she said she really wanted Lenny to know,
"that there was definitely not a person or a brain in there working." (Su)
Lenny, when asked, said he understood "sort of",'and Suzanne added, "well,
I '‘sort of' understand it myself, so =-" (Su) She seemed to be using her
own understanding here as a standard for deciding if she had taught this
student the essential thing he needed to know about Dataman.

The teachers were interestad in trying to understand what question

Lenny was really asking, and what might be an appropriate answer coming from
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a teacher. At the same time, like Suzanne, the other teacl.eir3 wondered,
too, just how Dataman could, in fact, tell you whether your answer was
right or wrong if it didn't somehow "see" your answer. If Lenny's questicn
was literally, "Do computers have eyes", it was clear that they thought he
should be taught that they don't. But they went on to speculate that Lenny
may have been asking a question that was somewhat more complicated than
the literal one: "Does it have eyes?" or "is it alive?"
One of the teachers compared Lenny's reasoning process with the way she
and other adults might think about computers:
We talk about computers as a brain with a memory and we
also talk about memory being a human being's memory. The
eyes are the pathway, the input to the brain. This is
getting very theoretical about what this child wag up to,
if any of these things. But how could this thing know
whether the answer was right or wrong if it didn't have
eyes that saw, that led to the brain that checked whether
the answer was right or wrong? (L,
This teacher, like Suzanne, was using her own way of thinking about computers
to assess the legitimacy of the student's way of thinking about computers.
She concluded that the student is not really "wrong" to refer to the computer

*
as a "he", having "eyes".

The conversation turned from attempts to understand the question
to speculation about how a teacher might answer it. The teachers' proposed

"answers"” were also related to reflections on their own ways of learning

and knowing.
One teacher in the group speculated that if one of her students had

asked if pDa¢aman had eyes,

*The group spent several sessions working with the LOGO computer music
system. In fact, issues similar to Lenny's had come up during these gsessions.
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paybe I'd say, 'Well, I don't think so, but let's find out.'
Mcchines and people are an interesting topic for all of us...
[taking it apart] wouldn't tell you how it works... [but] if
he's thinking ¢here are eyeballs in there, it tells him that,

_ and if he's thinking that there's grey matter, it telis him
that ... And then you get more questions, and you go find
out. (pi)

This teacher admits she is not an expert on computers, but she
shares the child's naive interest in how they work. For her, the role
of the teacher is to take some of the mystery ~ut of the situation. What
is inside, even though she's not exactly sure of it, is familiar to her,
and she wants to make it familiar to the child: "He'll go, 'Oh, wires,’
and he's seen those somewhere, his father may be an electrician,or his
wother." (Di)

One teache~ in the group disagreed with using this kind of nutual

exploration as a teaching tool.
It would frustrate me to open it up and nothing inside would
mean anything to me so it'd be more frustrating; at least
when it was closed up, it was a mystery. (Ke)
An answer to whether or not Dataman literally has eyes or a brain seems
not to be the answar she is looking for. Neither, she implies, is that
the answer which would satisfy the student: She believes Lenny's question
about "eyes" may really be more like the hypothesis: "If it can judge
my answer then it has eyes." Once this notion is disproven, it needs to
be followed by another hypothesis and so the question becomes: "wWell,
if there are not eyes in there, then how does the computer know whether
I've given the right answer?
One imagines that this mystery would not be golved by teaching Lenny

or these teachers about data »rocessing. The ssarential issue for lLenny's

teacher and for the other teachers in the group is that Lenny should know
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that this machine is not a person. But persons also do data processing.
The question of what persons do that is different from what machines do is
one that is yet left unanswered at even the highest level of technical
expertise about computers. The teachers gtarted to realize that Lenny may
have been asking a question of considerablz significance:

He jot a machine and he picked up the essential 4&ifferences

between machine and man; but it's just that he wasn't sure--.

(pi)

Suzanne finally said,

1 don't think of this child as being very intelligent but

you're right, in that he should be thought of in that way

ince he did ask +that kind of question; it's a higher level

of thinking, if hs's thinking, trying to make that distinction

between robot and computer and man and whatever. (Su)

As the conversation concluded, the teachers agreed that they are often
confronted with questions that are more complicated and serious than'they might
at first have thought. Knowing the answer to Lenny's question: "Does Dataman
have eyes?" was not enough, once they began to wonder about what he was
thinking and what led him to ask such a question in the first place.

This discussion illustrates the interaction between, on ‘the one hand, the
teachers' own knowledge and ways of approaching a problem, and)on the other,
what they think students need to know and how they go about teaching it.

This opportunity to examine their responsibilities for responding to such
questions in the classroom began a long period of speculation in the seminars
on the nature of children's knowledge and the role of questions and answers
in developing that knowledge.

In conjunction with such speculative analysis, however, the teachers
ket in mind (and reminded us of) the realities of their work. Although
they recognized the complex nature of a question like "Does Dataman have

eyes?", several members of the group felt that it was often impossible to
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go beyond givng a simple answer to a student:

It's part of the reality of the classroom; you T
don't have time to delve. (R)

So many times we just have to say 'yes' or 'no', but
do we know what the child really wants to know? (Marg)

Yet whether or not the teacher has time to fully consider the meaning of
a student's question, her answer may be taken as ths authoritative "last
word" on the subject.

The teachers had mixed feelings about .:..s" in this position o=~
authority. While they believed that perhaps tco much trust was placed
in them by students, they also recognized the role such authsi .ty could
Play in the act of teaching. To illustrate the kinds of pronlexs . .at
might arise when students do not automatically "take the teacher = word
for it", another fourth grade teacher recounted her experience trying to
clear up a student's confusion about the eclipee that was supposed to

occur during February, 1979.

Where is the Right Answer to be Found?

The student, Mario, had come to her asking for an explanation of something
he had been told by his fzther: "My father said we didn't have whatever that
thing was yesterday." The teacher responded: "The'eclipse. What did ycur father
te. 1l you about it?" and Maric answered, "He said we didn't have it because it
was snowing.” (Hel)

Helen commented that just because tne teacher is considered to be the final
authority in the classroom, many students in her class would accept whatever ans-
wer she gave them, even if ghe hadn't taken the trouble to really understand
their question. But Mario was an exception; he took the knowledge about the

eclipse that he got from his father more seriously, than what she could tell him.
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Helen recognized Mario's confusion and thought that it would be
relatively simple to clear it up. But the lesson turned out to be not
SO simple:

I told Mario we had it: even though it was snowing, you
look behind the clouds. He walked back to his seat and
about half an hour later, he said to me, 'My father doesn't
lie to me, we didn't have it.' (Hel)

Helen didn't take up this conflict, but pursued her explanation of
the facts. She believed that the truth of the matter could be resolved by
using logic and demonstration, and therefore, it was not a matter of
determining whether she or Mario's father was "lying":

I asked him, 'Where do you think the sun is today?' and
he just shrugged his shoulders. I took a Look and put it
in front of the window cord and asked him if he could see
the cord. He said no, and I explainel to him that is how
it is with the sun when it is behind t{he clouds. And he
said, 'But my father =-' I concluded that he gtill couldn't
understand it (the sun) was behind the clouds. So anywvay,
I didn't know what to do. His father told nim there was
this really big hole in the sky. Mario asked me if I had
seen the diamond ring. He said his father said it would
take a real big finger to £ill that hole. (Hel)

Her ‘demonstration andlogic were met <ih more metaphoricai images, which
confused the situation even further. &s...e she assumed Mario was thinking
that the sun was not "there" on a cloudy day, she also worried that he also
might actually think there was a hcle in the sky, surrounded by a diamond
ring. Helen seems exasperated; how can she possibly straighten out this
student when his father has told him all these stories about the eclipse?
Her underlying concern is whether Mario knows that the sun is theys: behind
the clouds, on a snowy day.

Discussion of this experience in the seminar with other teachers led
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Helen to wonder, among other things, what Mario had understood by her
question, "Where do you think the sun is?" At the next seminar session,
she reported, "I wondered how I could phrase my question to him so he will
say, 'It's in the sky,' which is what I want to know if he understands." (Hel)
She related that she tried out a number of phrasings on her husband, until
she found one that geemed to ask just what she wanted to ask.

So when it was a cloudy day on Friday, I said to him,

‘What happened to the sun today?' And he looked at me

like I was from Mars, and said, 'It's in the sky.' He

must have seen the look of reljef on my face because

he said, 'What's the matter?' (Hel)

Helen told Mario that she had been confusaed by their earlier conversation

and then she came back to the question of the eclipse:

Then I said to him, 'You know that eclipse we had? Did we have

it he_2?' He said, 'Well, no. Well, I guess. Well, I'm not

sure.' I said, 'I guess what I'm asking you is, did it happen,

in the sky over us?' He said, 'Yah.' (Hel)
Still testing her understanding of Mario's understanding, Helen asked him
some more questions and found that he was aware that it did happen, even
though we couldn't see it. By "not having it" he had meant "not seeing it".
She concluded:

I must have been on such a wrong track with him. The 'where'

meant: he wanted to point to 'thexe, there it is'. But I was

thinking he didn't know it was there at all. So I was happy

to find out he did, so I could go on. (Hel)
Helen's probes demonstrated to her that Mario thought she was asking him to
point to the exact spot in the sky where the sun was behind the clouds,
and he couldn't do that.

This incident illustrates the kind of interaction that developed betﬁeen

the discussions in the seminar and the teachers' everyday work in their

classrooms. It is one of the earliest attempts by one of the group to use the

reflective and probing techniques developing in the seminar, in an actual
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oxchange with a student. Helen went back to Mario to try to understand

his way of thinking about the sun on a cloudy day, willing to risk presenting
herself as the one who was confused. She went beyond a judgement of right

or wrong to consider pessible reasons for Mario's original answers. This
required a change in he:r sense of herself as a simple authority in this matter.
At the same time her interest at this point was still clearly related to
teaching him the information found in the standard curriculum. It was important
to Helen that Mario be correct about where the sun is on a cloudy day:

"I was happy to find out he did, so I could go on." (Hel)

The sharing of such examples continued over the months, concurrently
with further activities which the teachers use as a basis for examining
their own understanding and ways of thinking about various matters. A solid
connection was being build between knowledge and the person as knower.
"What do I know?" became inextricably bound up with "How do I know" and even
"Who am I?" both in the ways the teachers thought about themselves and the
ways they thought about their students.. The complex problems of carrying
this connection into the classroom became the focus of concern. The next
two examples reveal som¢ »f thL» possible obstructions.

Understandiﬁg anc Responding to Students' Answers

One of the teachers in the seminar related ths following story as an
example of a situation in her kindergarten-first grade classroom when she
could not figure out what a child was thinking. It further illustrates the
consequences of considering the student's point of view in making judgemants
of right and wrong answers, and emphasizes the interaction of personal concerns
with factual knowledge. This teacher is beginning to examine che practical

implications of taking the student's perspective into account.
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There was a new kid in the class on Wednesday. The other
kids had had a one day warning. We were at meeting, first
thing in the morning. For the first twenty minutes we all
sit down together and the new kid was sitting next to me

on the rug. They knew he was coming, 80 there was a lot of
talk about the fact that he was there. Also, we have two
boys now with the same first name

There was a lot of that kind of energy like when people are
generally nervous about what he was going to be about. And
there was some talking about how many kids were in the group:;
whether there are twenty-three or how many.

So I said, "Well, gee, I dun't know how many are here.
Let's count. We are going to start with this person here."
And I figured I would introduce kids as we went around.

We counted out loud, everyone counting together, and we
got to twenty-two, pointing to [the r.ew member] on this
side of me. So I say, "Well, some children are missing,"
because we used to have twenty-three and everyone knows we
had twenty-three. I asked, "Who's not here?" And different
children offered up the names of two kids who are absent.

"We'.used to have twenty-three before we had J.C., but now
we have J.C. who is here today. So that means we have 22
today, but there are two people absent." That's an
established fact and everybody else has it established

in their h=ad that we had twenty~two when we counted
around the circle.

But Penny says, "Well, that means there are twenty-five
kids in the class!" =~ Angry look on her face, stormy.

"I don't understand what you mean," I say. And she says,
"Twenty two, you know. Twenty-two, and then L. and N.,
and then J.C. That means we have twenty-five."

I said, "Now wait a minute. J.C. is right here. Remember?
We counted him. He was number twenty-two." She said, "Oh no.
He is number twenty-five." I tried it again. Did the same
thing. I was going to go around in the circle, but meanwhile,
everyone, of course was off the wall: talking, chatting, they
can't attend for that long.

I said something to Penny again and she got really mad and
said, "You just don't und:rstand what I mean. There are
twenty-five kids in this class." I said, "You're right,

I don't understand what you mean. But we can't talk about

it now. And I left it. That was in the middle of the meeting.
We weren't able to continue with it after the meeting.

This teacher has at least two problems on her hands: an angry child in

the midst of a whole group of restless children and a chila who may not know
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that twenty-two plus two is twenty-four. How does she make sense of what
happened? The other teachers in the seminar eagerly took up the puzzle ané
offered several speculations about how and why Penny might have arrived at
the conclusion that there were twenty-five children in all, 1In this report,
however, we shall focus on gome of the issues that presented themselves to
Diane.
Diane expressed her sense of the complexity of Penny's errors:

It felt very much like she was angry because her uhderstanding

was disparate with not only mine, but from the given, from the

understanding she has about math, which is that there are

twenty=-three plus one new kid makes twenty-four, She knew

that that was a given and why the hell did she have twenty-£five

in her head? Probably I should be able to explain that. (Di)

Diane related to the group what had been her on-the-spot understanding

of Penny's error and of her responsibility as Penny's teacher:

Can I tell you what my hypothesis was on the spot? It

was that she wanted the new kid absent. and I wasn't

willing to say that either, because there he was on my

right... My response was, 'Oh, no Penny, J.C. is here.

He is here next to me, and you have to deal with reality.

He is number twenty-two and that is an emotional reality
that we have to come to grips with!'

Teachers' work requires the ability to continually improvise actions in
response to their students' errors -=- actions vhich serve both to teach and
to keep the whole gituation under control. In discussing her experience with
Penny in the seminar, Diane was asking for help in practicing this kind of
improvisation while paying attention to the gtudent's way of constructing the
answer. She admired a member of the project staff for having such an ability:
I wanted you there, because I knew you would ask her the right
question., I kept saying, 'this is perfect, Diane, get it out!'’
But I couldn't think of a question to ask. Of course, I was worried
about a few other items..., I couldn't de-fuse her anger because I

couldn't understand what she was talking about. And I didn't have the
time-- I tried -- I gave it three sentences.
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On the spot, Diane needed to balance her attention between individuals
and the group, between teaching and control. when the occasion demanded, she
took her ﬁind'l eye off the group for "three sentences", As she talked about
what she did, Diane revealed her expectations of herself as a teacher.

The crucial problem, as Diane saw it, was Penny's need to get the new boy
absent. She was less concerned about the arithmetical error involved in counting
him twice. She believed Penny could have been readily corrected in that matter:

If ghe was, in fact, counting J.C., twice, or willing to think
about counting him twice, instead of getting rid of him, like
shooting him between the eyes, then she would have gone with
that,
The arithmetical error wascomplicated by its association with an emotion-laden
moral error.

Perhaps the arithmetic error was lecs troublesome because the teacher
kmgw from other situations that Penny "is very bright, competent, and
knows the difference between twenty~two and twenty-five, twenty-three and
twenty-four. She can count by ones and &ll of that." But Penny 2&2 none-
theless make the error, and she herself worried about it. The teacher's assessment
of the situation took into account other things she knew about Penny as well:
"Penny really doesn't offer much at meeting, so it was clear that she was con-
cerned with how these numbers were coming out, or concerned about sometiing."
Twenty-three in the class before, plus one new child, makes twenty-four unless
maybe you think, it makes one too many, and you want to express that somehow.

One of the teachers in this discussion gave a particularly lucid statement
of the dilemmas involved. She started out seeming to expect to find simple

answers, but her final words rewealed2 recognition that such answers would be

distressingly elusive:
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Is ouwr purpose as a teacher to prove to har that she is wrong
and you are right? Or is it to make her unangry? Or is it to
have her find out somehow that she is wrong? In other words,
should it be made into a learning process for her to discover
the right answer? Should you somehow be able to prove it to
her? Or is what you want to do to make her comfortakle, somehow?
She obviously wasn't comfortable; she wasn't angry and mad, I
don't know what your purpose should be, even. (Lee)
Underlying all of these questions is the fundamental query: "What are the
teacher's responsibilities as the single adult in the classroom?”

Talk about the purposes of schooling is pervasive in literature. The
issues get dissacted into Sociology, cognitive and affective psychology,
philosophy, anthropology, politics, economics, and the like, But the arguments
found there often seem quite distant from moment-by-moment life in clagsrooms,
indeed, they usually seem quite unrecognizable to those who live and work in
classrooms. In the course of their own examination of their work the tewchers
sought answers which would make sense in their everyday experience,

The discussions among these teachers took place outside of any acalemic
framework. The lack of such a framework was often frustrating to then because
the teachers believed that the academic world should be able to provide them
wich snsvers to their difficult questions. We continually sncouraged thém to
seek their own answers, both tc questions about teaching and to questions about
music zr tre ixon or mathematics. This encouragement was often taken as dis-
hones:, however -- we were suspected of keeping secrets, of making it unduly
hard for them.

Yet as the tsachers talked about their work, it became clear that thelr
purposes in the clagsroom could nct be a matter for academic argument. 3s they

live with their students and teach them, teachers do not choose one "best"” purpose
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and foirget others. . ' lissections of academia are counterbalanced against
the situational need for the teacher to rely on her own judgement. She does
not often have the opportunity to consult answer books or curriculum guides
or other teachers to find out what to expect of students or what is worth

teaching. She is an adult person, she knows what life requires of her, and

she endeavors to prepare her students "to come to grips with it." (Di)

Faéiné t£§ h;aiizaﬁion thaﬁ Answﬁrs are Activelflcénstrucﬁeé
..... Rather than Passively Received

A sense of the significance of ezch person's conception of something,
vhether it be the purposes of teaching or the phases of the moon or the
ending of a tune, developed slowly over the two year period during which
the teachers me.. The realization that we each construct our own knowledge
in our own ways out of what we learn from t~. “ars and books and experience
was articulated at various moments during +:: .. time, but the search for
objective "right answers" continued.

A commnent one of the teachers made in response to her experience with
the different systems of musical notation which were being developed by
members of the group, exemplifies the teachers' ambivalence on this issue.
This teacher brought her reflections on music notation "home" to her classroom
by saying, "I have the terrible feeling that if this process goes too far,
I'm never going to be able to assign page 98 again." (Lee)

"This pProcess” is the process of understanding each individual's way of
thinking about something. It is the process of figuring out how a child.
differentiates between "room" and “rooms" in solving a pr-blem in solid

geometry (see p. 10). It is the process of developing a notation system that

takes account of the "important" aspects of a musical composition (see part 1IV).
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It is the process of wondering what a student means when he asks "Does Dataman
have eyes?" It is the process of constructing an explanaticn for the changing
appearances of the moon. As the teachers searched for their own answers

in each of ;hese processes, they also reflected on their role as the pro-
viders of answers to children.

What makes recognizing the way each student might understand a set
of text book qQuestions so "terrible" for a teacher? Obviously, there is
a management issue. It is certainly easier for a teacher to organize her
work around the assumptions that the whole class can do the same thing at
the same time, and that she can evaluate their performance on the given
task using the same standard for everyone. But ease of organization is only
the tip of a very craggy iceberg. If you don't have everyone doing the
same thing, on what basis do you decide who does what? If you can't evaluate
everyone on the same standard, how can you evaluate them? "Individualization"
is clearly a lot more work for the teacher (and there‘s probably been
enough zaid about that), but it can also be a very difficult intellectual
issue.

One of the staff members of the project responded to Lee's worry by
saying: "It would be interesting to see how all those different mixes of
things would interlace with page 98;:" i.e., to mee what different children,
with different Prior knowledge and different abilities,would do with the
same assignment. She is a researcher, interested in thinking about the
connection between what kids "know already” and what they are to be taught
in school. ToO her, different students' unique approaches to the same
assignment would be valuable for what they would tell the teacher gbhout

what individual students know already.
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But another teacher in the group responded that this teacher probably
"alz;;dé knowﬁ e+« how many different things can be done on page 98," (bi),
implying Sy her tone of voice that having such information would be, not
interesting, but troublesome. If it is the teacher's job to get students
to give right answers, wrong answers have a functional meaning only in that
they indicate that the job has not yet been accomplished. (How teachers can get
a feeling of accomplishment is a particularly deep and cold part of that
aforementioned iceberg.) The expectations a teacher has for herself and
her students are, for the most part, not very well defined. So there is a
certain routine comfort in gatting evaryone to do the same assignment correctly,
and there is little that is comforting about recognizing that a variety of
"Wwrong” answers may result from each student's unique interpretation of an
assignment.

Different ways of thinking about a problem might be more interesting and
tolerable to teachers if they all lgd to a right answer (as in different schemes
for representing a long division problem). But from the teacher's perspective,
it seems reascnable for her to search for one "best" way of thinking about some-
thing and to get everyone to do it that way. Then the teacher does -~ ave to
worry about the consequences of allowing a student his/her unique way of think-
ing if that way doesn't lead to a right answer.

In this conversation about the variatiins in the ways individuals might
understand and solve the same problem, Lee commented about the teacher's edition
of a textbook she was currently using with her 4-5th grades: "Every other page,
every other page in mv teacher's edition now -~ in the good old days, you know,

it said 'answers are numbers 1,5,6' -- and now, now it says, 'answers will vary.'

oo
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Answers will vary!! So this is a terrific teacher's editionii” One senses
that Lee isn't at all convinced that it is nice to allow for variations in
thinking: teacher's editions in the "good old days", told you exactly which
answers were the right answers.

If the teacher's edition says "angwers will vary", it ig up to the teacher
to decide which among the variations is acceptable and which indicatc that the
student simply does not know what he/she needs to kncw. The teacher who can rely
on textbooks and s*andardized curricula to Provide guidelines for what students
need to know, how "well" they need to know it, ané¢ by when theY need to know it,
does not need to be an expert in every subject matter she teaches. Nor doeg
she need ¢c know a whole lot abous intellectual growth and development. But
most significantly, she does not have to continuyally make a personal judgement
about what is worth knowing.

"The community" provides teachers with direction in the form of teacher
training schools, curriculum guides and textbcoks, and policy and personnel
decisions made by elected public bodies and thejy employees. These are
supposed to prevent the teacher from going too far in the direction of her own
idiosyncratic sense of what's worth knowing or doing. The "right answers” and
the "right behavior" are not determined soleiy by the teacher in any case, and some
educationists are attempting to get the teacher's judgement out of the process
altogether. The aosumed "ideal” in this process is Agreement among teachers and
everyone in the community about what constitutes adult competency and how schoolg
should work to produce it.

In the "real” world, on the other hand, kidg learn, in the process of growing

U and leaving their families, that all adults do not necessarily agree with one
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another about the "right" answer or the "right" thing to do. Yet it i« also
true that throughout adulthood, we keep hoping that there are right answers and
right things to do, and wishing someone would find them out and tell us what
they are. At the same time, we experience significant clashes between the
right answers that the authorities are giving out and the right answers we
come to based on cur experience. The teachers parcicipating in this project
personally experienced these conflicts quite dramatically as they reflected
on their own ways of thinking about math or music or science.
Lee expressed the implications of these experiences for teaching the starn-

dard curriculum:

I mean, if you take it to its logical conclusion, the

assumption is that everybody's coming with layers of

knowledge to any given task, and almost any accomplish-

ment of that task, no matter what -- there's going to be

a wide range of abilities and accomplishments on a given

task also. So it's going to be very hard to give oordin-
ated assignments in the -lacs. (lLee)

That this concern goes beyord *he possible organizationz arlems that might
arise from individualization seems ¢’ ~A\r from the way the teachers »-ve
discussed other issues in the semina:. On several occasions, they have expresses
their own intent to f£ind the right answer. They have felt frustratead at their
own inability to solve probliems "correctly" because of the inaccuracy of the
avail=ble tools. They have recommended asking experts to tell them the ansvers
when they are puzzled about scmething and they assume experts will know and
agree on the answers they seek. They have expressed a dislike for working on
problems unless tliey can be assured that they are solvable and that someone
will recognize the correct solution when it is found.

»The right answer" has a powerful appeal for teachers: besides the fact

that agreeing on "it" would make their job easier, they share the general
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feeling that wuntil "it" 4is founi, the anxious search umust continue. Its
appeal is at the base of many ambivalent classroom practices reported ry the
participancs such as: Suzanne's reluctance to Qeach students her way of
representing long division problems, even though that way is easier for her
than to understand "the one in the book"; Helen's practice of getting the
required curriculum done in the morning and keeping "thinking games” for tha
iiternoon; and Diane's separation of her academic expectations from her
Jnowledge about how children think about social problems.

There is an implied devaluaticn of "my way" of doing things when "my
way" does not coincide with "the right way". Yet at the same time, there is
the experience that, in some sense, "my way" is the only way there is, and that
is lonely and frightening. in the abstract, this may seem like a simple problem
of relativity vs. absolute truth, but in reality the problem is not so easy
to digsect. It is in the large arez between the belief in "ggg right answer"
and the belief that "any answer is rigat", that the teachers in this group
have been struggling for two years. The question is not really whether or
not there are right answers. Rather it is a question of whether learners
acquire them from tcauresrs; if so, how; and what the answers mean to the
persons who know thes,

The complexity and practical relziance of this iisua is best summarized
in a piece of writing one of the teachers produced at the end of the project.
She related her own process of learning to explain the changes in the appearance

of the moon to her role in the classroom as the arbiter ¢f right answers:

85



-80-

I can put this off no longer and I still don't know where to begin,
what direction I should take and where it, ultimately, will all end. I have
pPut off the task of writing because I fear (ed) failing. I fear(ed) being
unable to put into words the thoughts that have become a part of my life since
April 1980. Truly, my life is changed because of these thoughts. I am excited,
happy, curious and just basically thrilled about my discoveries - Ridiculous?
Not to me and I would like to share that with you all and I am so afraid of not
doling it well enough. '

The magic wozd is "answer®™. Where do I begin with the concept I now have
of tha. word in contrast to the understanding I have had for 31 years? Everyone
else had answers- hetter answers than I, certainly. The answers were had by
authors of bookz. ..y producers .f f£ilms and programs, by administrative personnel
i the Cambridge Public Schori System, by the teachers in the other classrooms,
by @y college pro:essors, - You = need I continue? 1In other words everyone
had a "correct® - spoovs oo anything and everything, a better response than I
because they sci- ¢ “Naew" more, A differeat teacher would know just how to
teach the sound of k in & neaningful way. Another teacher would know exactly
vhy Adam is unable to sit still and would _lso knzw, from her reserves of
knowledge, probably, just how t: changde that behavior to a more acceptable one.
Another teach:r would know the importance in an individual's life nf having
him sit still as a statue in first grade and would therefore not have to question
the rationale for enforsing such discipline.

Because others had answers- especially in teach.ng~ there were gecure. They
had the answer that made what *hey were doing unquestionable.

There is security in thinking that there is one answer. That somewhere out
theve, ther® is one right response tc a givea situation. If a system has worked
for years under a certain set of assumptions then ae's responsibility is to
learn about that system and master it so that we .an act in such a way so as
to preserve the system. The system is the answer. We muct mold ourselves to
£it it. It is the #=2 vather than a means o an end.

Boy, how silly: #What we must do to develop an understanding - I use the
word “system" to mean just about anything; school, task, socizl organization -
society - of the system so that we can explore ways of making it better.
Bistorical precedenca does not mean future mold it means furure consideration -
something to keep in mind when trying out a new approach.

It is risky to try sonething new.

I have said this elsewhere, I knov, but it takes self-confidence developed
from self-awareness and self-appreciation.

Somehow this is what we need to "teach™. We need to help the children we
work with see this in themselves...
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The Moon

Many times I wondered why “he heck we were bothering to
we were finding things out abcut it. Often times I woulg haviogkd:;iizéo :3::tion
to which I wanted tc provide an answer. My observations were then focused on that
point. Then I at tines could not think of what tu ask next - what else I wanted
to learn. Others at seminar helped a grs:t deal with this. They would say
sorething which I hz2 not thcught about that would open up a whcle new avenue
- another reason for iooking = questions I had not thought of.

What happened 2 :
up with thisfp months ago is that everything clicked, the morning I came

~ !,

The looking we had done ai' came together for me. I had »n3wered a question
simply by looiing carefully. I now had understardings and awarenesses I had
never before experienced. I hal learned things ubout the moon that I would
not, couid not, ever forget. No cne could take this knowledge away from me.
Consequently: We can learn anythiiig! We can come up with our own
answers if we inok closely enough- long enough- carefully enough... I learned
80 much just by watching! I had learned about the moon in school. I had taken
tests to check my knowledge and had performed well. Yet, I knew nc:thing, Sure,
the moon is up there every so often. At times, it's really nice o look at - but.
No one can remove the understandings I now have about the moon. I can
spread my arms apart and know about full mcons. 1 can look up in the sky and
expect to see the moon at a certain spot. (Marg)

In commenting further on these ideas in.a final seminax discussion, Margot
compared herself o her first grade students:

"I realize that these little kids are secure, someone else has an answer
for them. Someone else. There's security in thinking that someone else can
tell them how to dc something and it's nice to have the security of doing a
paper a certain way, putting your name a certain place because it is correct in
someone's eyes, someone above you. And in many regards, I was like the first
graders, and was secure in thinking that there were, you know, that someone else
had the right answer. Cause then I wouldn't have to, there was no -- no. it
wasn't that I wouldn't have to. The possibility of my diezevaring & better
solution was just nct, not, not even there." (Marg)
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It is clear that "teacher development” in this project has meant nothing
less than a fundamental reexamination of the nature and the responsibility of
teaching. We have tried to provide a setting in which teachers could come at
the noaniﬁg of this knowledge from a variety of perspectives.

We have learned, and we think the teachers have lsarned, that what psych-
ologists "know" does not translate easily into teaching practice. By exploring
the possible “applications" of cognitive thesories to work in classrooms, with
a group of people who face students as teachers, every day, we have identified
issues of interest to hoth researchers and practitioners.

The problem of what it means to find "the right answer" was an organizing
theme of our xresearch on at least three different levels. First, the teachers
were &ngaged in solving problems in which they were called upon to surface, make
sense of, and use their personal knowledge of music or physics or mathematics or
astronomy. Their experiences with these problems in turn raised questions about
how they understood and made use of the "facts" contained in books and curr--
iculrus.

Second, the tcachers were involved with us i  search for appropriate
eethods of professional self-davelopment. This search became a highly personal
process as the teachers responded to our reluctance to provide them with &
pedagogical formula for the right way to teach. Again, we all lecarned that the
meaning of the answer to the parson who kiows it ig significant.

And finally, as ressarchers, we have all learned that conceptual closure
is impossible wvhen an inquiry honestly takes account of the context in which
answers are sought. While we have discovered no easy answers to the prbbleis
éf teacher Jevelopment, we have lea-ned a great deal about ¢™: nature and the

complexity of the Process.
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PART VI: CONCLUSIONS

While we have tried to document in this report the kinds of work
we, the adjunct teacher, and the teacher-participants did, and to give
some sense of the quality of change that occurred, the report is hardly
complete in its analysis of the data. It is thus our purpose in the
coming year to provide much more complete evidence of the effects of the
project and also to account for changes which occurredbin terms of the
procedures vhich contributed to them. We thus conclude this report with
a summary of the work we are undertaking towards i ::ther anaiysic of the
data as well as the kinds of questions that have emerged as a rosult of
our work to date.

We are conducting this analysis largely through case =tudies, flesh-
ing out such mini case studies as are presented in Part II of this re-
port. The case studies are of %wo sorts - documenting the development
over time of a few participants; and documenting the development of an
idea or a theme that played a prominent part in the work of the seminar.

The .2stions we seek to address through these studies include the
following constellatior.~

Adjunct Teacher:

As mentioned on page 4 , during the second vear of the program we
added an adjunct tsacher to the staff who spent one ha;f-day per week in
each of the classrooms of 6 of the teachers in Group A. The effect of her
work went far beyond our expectations in achieving the goals of the pro-

ject. Thus, we need to probe further in answer to such questions as:
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How did we define her task?

How did she define her task?

What specific means did she use in heiping the teachers to
raflect on their own practice?

What were the means used and the results of her observation:s
of both teachers and children in the classrooms?

How did she succeed in meeting each teacher on her own
terms -- i.e., in engaging their issues without imposing

her own?
Bow did she help the teachers to relate the geminar to their
classrooms?
How did the geminar help her to find common ground with each
teacher?
Group B:

We added a gecond group of teachers to the project on the hypothe-
sis that this would allow us to test some of our developing notions
about the ixportant elements of the work with the first group.

How did che procedurzs differ across the two r oups and to
what effect?

What were the common elements in the development of the two
groups?

What was the influence of and on the three teachers from the
original group who attended these sessicns as well?

What was the difference in effect between a one-year and a
two-year program?

wn this regard:

Is this extended time period a necessary factor in achieving
effective results?

If 80, tec whut extent is this a function of the cognitive risk-
taking invoived, as well as the need tc develop trust in

. the process and in interpersonsl relations

Is it possible to cull from our experience strategies that
would compress the two-year period of development; or is
the time factor of the essence in the kind of development
that took place?

Learning on Two lLevels:

As indicated above, a primary force in the project was the inter-
action between learning about some particular subject matter, ari learn-

ing about learning. This interrelationship raises several intriguing

questions: 9 ()
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How did we succeed in creating the movement back and forth
between these “wo ievels of cognitive issues?

Which ruyhject matters were most effective 0 this process and
whiy ?

Why, for instunce, did nearly all the par’icipants in Group A
become deeply engaged with their observations of the
moon, resulting, over an 18-month period, in the evolu-
tion of highly sophisticated understanding despite their
being "given" practically no information from the staff?

why, on tha other hand, did the music activities tend not to
engage the majority of teachers on this level? How does
this reflect, in particular, or the -state of knowledge
associated wit.: “he two domains, and its relation to
educational practice?

Teacher as Researcher:

The original proposal developed the notion of the teacher as teacher-

researcher. These views underwent significant change in the course of the

project
What contributed to these changes -- e.q., academic models of
research vs. the practice of reflection-in-action in the
classroom?
Ce we develop a better model of the teacher-researcher based
on the present data?
Teacher ag y1:.cher:

Finally, there is the teachers' work in their classrooms, and the nature
of the interplay between that work and this project. Half of them con“inue
to meet on a volunteer basis, and so this interplay continues to evolve.

How do the teacher reluate their understanding of children's
learning “o all of their other responsibilities as

teachers?

Wuat changes have taken place in their interactions with
children?

What changes have taken place in their purposes as teach-
ers?

What changes have taken place in their views of teaching
as a profession?
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The complexity of the project, particularly the intertwining of ac-
tive practice, reflection, experiment, with interpersonal relations, in-
dividual learning and change, demand the invention of a kind of documen=-
tation ana analysis which will reflect this perhaps unique mix, rather
than distort it in the service of "objectivity". Indeed, the results of
the project Lust be described in terms which are meaningful not only to
the academic community but also to teachers and to the education " <

munity generally. In particular, the analysis and documentation i =

project should be recognizable by the teachers who were its participants.

This is the focus of our current work.
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ATPENDIX A

RECRUITMENT NOTICES

1. First year

2. First year, follow-up

Second year

G
.

4. Sccond year, follow-up

5. Adjunct teacher
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MASSACHUSETTS INSTITUTE OF TrewND. ey
CAMBRIDGT, MASSACHUSETTS 02135

ZIVISION FCR STUDY AND
FESCSARZH IN EDUCATION

roonr 20C-1083

©

September 11, 1978

"T"r-.

-

just received funcs for
notion o- "tezcher-researche

Livision for Study and Ressarch in Education at M
an experinenteal project to explor
TS. The project will depend on

the participation of eigiht elementary school teachers who wilj
serve zs consultants to the staff. This notice briefly describes
the project in the effort to seek out teachers who might be
interested in participating.

Tne progra:m will run for two years, beginning in the fz11l
of thkis ye~r. The first year is a more intensive one; the
seconc yeer, as & follow-up, will require less time. During
toe first yezr (Cztober through June) teachers will meet after
scheocl hours at for 2 three-hour seminar once a week. Thev
will be pezid $300 for their participation, will receive a2 smaill
budget for expenses incurred, and will receive cour se cvadit
€L TLeslay Col.ege if they so desire.

\
LR
Tezcher Researchers -

The term ""tescher-researcher" has besn used in & number of
2ifferent ways. In this preoject we use it to suggzest an aciive
way of thinking about a2 teacher's werk. We are thinking of
"research" as applied and practical - the ssssnce of a tezcher's
cay-to-day work. The domain of study is chilcdren's intellec:iual
vitelity; tie work is to hely children cocréinate their oun
inTuitive knowledge (that is, what and how they know already)
With the more formel knowledge tzught in schoel, A teacher-
researcher would devise curriculum activities which t-cbe the
lirmits of children's kmowledge, while at the same time coniriburing
to the further cevelopment of that XKnowledze.

The Pregosed Seminar

Teachzrs, like a2ll of us, have geinecd their knowledge through
& ccminzticn of schooling and créinary cda--to-day experignde we
celisve it is importent for teacher-vescarchears :to davelop an
swereness of hew everyday kncwlzsdge is relzted to whzot is formally
tzught. We prorose a series cf seminars in which tcacihers can
exgage in hands-on activities for the sake of exploriang their
own weys cI learning and deing. What is it that we T'xnow,” ferv
é“a_;le, waen we Know how to get from acme to Sympiiony Haii?

Jo
G'.
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Qhat hzve we leztned aadﬁuﬂona'lv'khen he can nake explizit our
/&ntuitive knowledge? How does our knowledge of how to get around
in BostTcn relzte to our knowledge of grammar OT geomet TY?

By learning to reflect on thelr own knowledge we hope that
teachers will leern to help students meke ex311c1t their
intuitive knowledge - know leace which is often effective and
even powariul, but also often different from what 1is recognized
in schccel.

We do not propose 2 packzged set of competencies nor a
cookbook of procedures. We propose, rather, an arena for
stimulzting tTezchers' on-going experiments into the nature of
Jdearzing and thinking.-

To Svamarize

' ~
e wouid I to explore the notion of 2 teacher researcher -
"2 person who is zble to describe explicitly 5specific learning
experiences, &zé invent curriculum which will expose the
learner's intuitive knowledge at the same time as it expands that
knowledgs T major questions are the ;0110L_n°‘

(o))
f
[{

Nl

—
S .

tte model of teacher-researcher z practicel one?
X\

e
arz the effects in classrcoms oOf a teacher-researcher
a . .

- Waat
approach?
- ¥hzt is involved in helping teachers become teacher-
Tesezrciers? .
We zre lcoking for eight teeschsr-collaborators to help us answer
those cusestions.
QueliZiczticans
ZlezzntaT school teacher responsible for a cleass (that is,
not a specisziist teacher);
fvzilatle for a thres-hour seminzr cnce a week av a generally
agreel-upon tice;
¥illirmg tc keep a journal-type written account of the
experience ezl week,
Stzrting sometime in the XNew Yeer, willing to nmake some
attezzts zs 2z '"teecher-resezrcher'™ in his/her own classroom,
end tc heve thess attempts sorve a3z meterial for reflection In
the sezlner,;
I rested In relatlicnsiin:z vecween intuitive and formal
;
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Sharing our view that zny serious lecarning involves a good
of nlavfulness znd open exploration, as \«el1 2s a certain
unt oI risk-taking.

mation plezse contacc Maggie Cawley or
ne '

Division for Stucy and Research in Education
MIT
Rocm 20C-1083

Cambricdge, Massachusetts 02139
253-7374.
e would like to include z variety of psople in the project.
If you are interested in participating, plezse Zi " out the
Zttached gquestionnaire znd return it to us at the zoove address
befors Cctcober 6.
Nz-e "
Scieol Grade Level
Ecze Address )
Proon Nunber of Years Teaching Ixperience

\
¥hy are you interested in participating in this project?

The Zcliowing are possible times when the seminar nig
meest., Plsases cress out thcse times when yYou cannot attend
ani circle thoss times which yYou can zttend.

Yondlzy Tuesday ' vednesdav

3:30 - €:3G ©3:30 - 6:3 3:36 - 6:30
5:60 - 8:235 5:00 - 8:00 $:00 - 8:00
7:£3 - 10:C0 7:00 - 10:00 7:00 - 10:00
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September 26, 1978

MEMO

e ——pp—r

To: Elemeatary School Teachers

From:

The Division for Study and Research in Education 2t

MIT has just received funds for an experimental project
which depends om the participation of eight elementary
school teachers to serve 2s consultants to the staff.

The progranm will run for two Years, beginning in the fall
of this year. The first vear is & more intemsive

one; the seconé year, as & follow-up, will require less
time. During the first year (October through June) '
teachers will meet after schoocl hours at MIT for a
three-hour semicar once a week, They will be paid

$500 fo: their sarticipation, will receive a small budget
f,r expenses incurred, and will receive couvrse credit

at Lesley College {f they so desire.

has received a brief description of
aformational meeting will be held fox

all those interestec omn Tuesday, October 3, at 3:15

in the Fitzgerald Schuol zuditoriuc. If you cannot

artend the wmeeting, application forms are available in

the school master's office.

Your Scnocl mester
the project. AR i
T
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DIVISION FOR STUDY AND MASSACHUSETTS INSTITUTE OF THCHNOLOGY
RESEARCH IN EODUCATION CAMBRIDGE., MASSACHUSETTS 021539
Rocm 20C-108B August 30, 1979

INVITING YOUR PARTICIPATION

As a teacher, you are concerned, evervday, all day, with children learning.
Vhat happens when a child learns somethipg? What happens when you learn scme-
thing? MHow do you take what jyou already know and change it to fit new experiences
or information? How do you use what you kiow in ycur everyday activities? How
would it affect vour teaching to look more deeply into some of these questions?

As part of an experimental project in teacher developnient at M.I.T., we've
been discussing these difficult issues -- and more —-— with a group of Cambridge
elementary school teachers for the past year, and we'd like to begin another new
group this Fall. "We'" are Jeanne Bamberger, Associate Professor of Education and
Music at M.I.T.; Maggie Lampert Cawley, who has taught elementary and high school,
nas been involved in teacher education for six years and has done research on the
teacher's uxperience of adulthood; and Eleanor Duckworth, whose mein interest is
in trying to make the findings of cognitive psvchology helpful to teachers. Our
purpose is to expand on our ideas abou: thinking and learning an- teaching with
the help of people who have everyday experience with life in classrcoms -- ycu!

In the seminar, we would hope to be able to help you develop insigat into ycur own
learning and thinking processes and through this, insight into the learning and
thinking processes of the children with whom you work.

You will work on some actual problems together to see how you use what you
know and how you cope with new situations. Last year, for example, the group
tried to invent machines from simple materials which would measure a unit of time
and we tried to figure out what it is that makes a collection of notes into &
sensible "tune." The focus was not on the specific subject matter of physics or
music or whatever else we did, but on what could be learned atout our knowledge-
in-action. We discussed many examples of children's knowledge-in-action which
teachers brought in from their classrooms, and thought, together, about how to re-
spond to a child's way of understanding something when it was different from the
conventional knowledge that is embodied in the curriculum.

As last year, the new seminmar will evolve continually as we explore questions
that come up, so regular attendance will be necessary. We will meet every other
week on Tuesday -from 4:00-7:00 p.m. Some reading will be suggested when it might
help make sense of things, and we would like you to keep a journal of your thoughts
abcut iearning and teaching. Money is budgeted in the projoct for use by indi-
vidual teachers, including graduate credit from Lesley College, if desired.

If you are interested in participaﬁé?g, please fill out the uttached ques-
tionnaire and return it to us before Septanb-e¥ 19 at the above address. We will
meet with everyone who applies to discuss the project in more detail. The seminar
will be limited to 8 participants.

FRIC TELEPHONE  253-7394 100
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Nane: -

School: Grade Levei:
"-me Address: ot
.1 Years
~nes _ T inseToperience:
& r, o
wuy are you interested in partic.; "1 -is project?
e N L S
2,
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BESY COPY AVAILABLE

ERIC 101




D

DIVISION FOR STUDY AND MASSACHUSETTS INSTITUTE OF TECHNOLOGY
RESEARCH IN EDUCATION CAMBRIDGE. MASSACHUSETTS 02139

September 20, 1979

RTMINDER

Teacher Development Research Project

You are invited:
To explore learning and thinking processes - your own and those of
the children you teach.

To meet every other week on Tuesdays at M.I1I.T. from 4:00-7:00p.m.
with a group of eight of your colleagues.

If you are interested, please contact:
Jeanne Bamberger
Maggie Lampert Cawley
Eleanor Duckworth

Division for Study and Research in Education
Room 20C-108B, M.I.T.
Cambridge, MA

For more information, see fuller description on your bulletin board.
Call 253-7374 or talk with one of last year's group:

Jinny Chalmers King Open School

Joanne Cleary Tobin Magnet School

Mary DiSchino M.E. Fitzgerald Primary Unit
Corinne Gaile Morse School

Mary Rizzuto Gore Street School

Pat Tabors Webster School

Susan Wheelwright Agassiz Schooi

Graduate Credit at Lesley - Stipend - Budget for materials - Dinner provided
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DIVISION FCR STUDY AND MASSACHWUSETTS INSTITUTE OF TECHNOLOGY
RESEARCH [N EDUCATION CAMERIDGE, MASSACHUSETTS 02139

August 30, 1979

POSITION AVAILABLE

The Division fer Study and Research in Education at M.I.T. is seeking, for

immediate half-time employment, a cer*ified elementary school teacher with at
least two years' experience to participate from September 1979 through June 1980
in an experimental teacher development project. Seven Cambridge elementary
school teachers work in the pProject along with three staff members from M.I.T.,
thinking about and developiny 3 relationship between their own ways of knowing
and learning and those of the children they teach.

The job will include:

l. Work in each of the participating teachers' classrooms, freeing
her up to pursue special uctivities related to the Seminar.

2. Observe and share in on-going activities in the respective classes
and discuss mutual observations and issues with irndividual teachers.

3. Adapt to the wide range of teaching styles of the project par-
ticipants.

4. Participate in weekly seminars.

5. Keep a journal on experiences, both in the classrooms and in the
Seminar.

For informalion, call 253-7374. Please send resume and letter of appli-

cation to:

O

ERIC

Aruitoxt provided by Eic:

Teacher Tevelopment Project

D.S.R.E. Room 20C-126

Massachusetts Institute of Technology
Cambridge, MA 02139
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APPENDIX B

EXCERPTS FROM THE ADJUNCT TEACHER'S REPORTS

For the most part my jdb has invelved listening - listening to
teachers describe children, the children's work, specific curriculum
ideas, involvement with parents, or their ideas about the profession,
the role of a teacher, the system, political events, and their own
career dilemmas. Listening with effort to understand is a process much

underplayed, and yet it is crucial to the complex process of teaching

.and learning. Listening requires a greater discipline than that of a

short term memory and a warm smile of encouragement towa:ds the speaker.

In observing & child, our notes reflect our individual criteria for
observing, and our biases and values. In a similar way it is important
to note the extent to which there are also these influences upon our
ability to listen. Listening may then be an "art" developed through
constant reappraisal of one's own a;titude, rather than a skill with;x
nunber of technigues to be employed. '

Being cognizant of the levels of heaning expressed by an individual,
and of your own focus in listening, is a demanding activity. Listening
for content, that is, the words, is one aspect. By this I mean noting
that some of the words seem familiar and others are strung together dif-
ferently. Listening viewed from another, perhaps richer, aspect involves
one beyond the literal understanding. It involves listening (with a
third ear?) for the assumptions that the speaker makes about the topic.
It is perhaps the most difficult part of listening because it means try-
ing to understand another person conceptually, experientially, and

emotionally. It is in this way that I see listening as an aid to under-
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standing a teacher's comments, action, or "way of seeing” their class-
room, an individual, their role,or learning. For my work to be pro-
ductive - having teacher's feelings satisfied as well as mine - I needed
to recognize, understand, and communicate respect for the teacher's in-
dividual agsumptions and feelings.

Keeping this attitude open and uncluttered by biases has been a
progressive and instructive concentration. My relationships varied
with the teachers, and new subtleties and complexities of this position
were illustrated to me.

In the case of one teacher, whose approach to life in the school
setting was very different from mine, the channels for listening and
engagement with one another took a long time to develop. We worked
quite separately in the classroom, slowly establishing trust. Initially,
perhaps we were only trying to understand one another's role. In this
situation commonalities could not be assumed, as for me there were few
familiar materiale or methods being employed; I found my capacity to
listen in the ‘uller meaning of the word was challenged.

Only after I made every endeavor to recognize her personal views
or reasons for teaching - to think as she did - did we begin to work with
a rewarding sense of cooperation. Somewhere in the trusting there was
a separation of the roles from the people. I was not her super teacher
nor she my student. As our preoccupation with roles dropped, communica=
tion become more Mmzaningful. There was a sense of sharing, rather than
defending, one's ideas and integrity. I felt as if only when she felt

absolutely certain that I was truly listening and not making judgments,
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would she trust our dialogues enough to share herself openly.

It takes a long time for some people to be surz that they are
hearq,and then and only then do they assume responsibility for making
sense or meaning of their perspectives and feelings to others. I think
that when you fully respect and trust another's e fort to "maks sense

of their world" you can dismantle barriers of communication and provide

a valuable context for discovery and learning.

(2221222222223 2232212222222 2 4224

As a way of exploring further my position, it may be useful to dis-
cuss what capacity the participants did not perceive me in, as well as
roles that I did not act on. Generally, I was no::

(a) A counselor/confidant -~ one trusted with secrets inclusive of
personal aspects of their lives, families, children, lovers or troubles.
Although we did speak with relevance to the day's pressures or events
(personal or gchool-wise), we did not chit-chat about events randomly.

(b) An evaluator - there was no formal evaluation of the teacher's
capabilities passed onto supervisors, principals, etc. I d4id, however,
take copious notes-observations of class events, maps of classroom
arrangements, use of material, rhythm of activity)which were shared and
handed to the teacher directly afterwards, and for our personal use only.

(c) Curriculum speciaiist - I was not there to offer/expect the
teachers to accept facts on "how to" or the latest preferred methods for

gsocial studies or math or any specific curriculum area.

ARARARRRRRARN R RN AN AR AR RN AR AN RN AR
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In general, talks centered around these topics:

- gimilar and different perspectives on observed events in class~
room;

- descriptions of children individually (social/academic) and as a
group (class management);

- related meaning of seminar topics and ideas to classroom, to self
as learner:;

- analysis/diagncsis of child's understanding; naming possible needs/
activities/evaluation of it;

- ideals of teaching - philosophy - actual individual practices;

= particular school politics;

- interactions between teacher-child, child-child;

= the need, the "why", technical problems of/benefits of/observing
in the classroom;

- shared expertise in specifi~ curriculum materials; and

- career choices - professional roles in education.

'Y 222222223 222222222 22 2 24 22 )}

In most cases, my visits were scheduled by the individual teacher in
regards to morning or afterncun activities going on in their classrooms.A
My visits were scheduled for a specific time and rarely left to the “drop
by" approach. Some patterns began to develop in the scheduling:

(a) same time each week, same day (MD);

(b) after basic work (reading) was completed (MR);

(c) any time, a variety of times (CG, GC); and

(d) same time each week to be Present for specific activities (JC).
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In some cases the scheduled times charged, as wzll as the use of
the adjunct teacher. Factors that are relevant to these changes are:

(a) dgpth of our relationship/willingness to be self-evaluative;

(b) perception of teaching-learning and when and how it takes

place; and

(c) interrelatedness of social-intellectual development of

children.

It was to my advantage to have no formal power over the teacher part-
icipantugparticula: job or career future. Although I made efforts to
preserve a non-evaluative stance and a neutrality, in some dialogues
there were instances where not withholding intuitions, values, knowledge
and experience was valuable and increased the participant's acceptance
of me personally and/or the veracity of ideas, notiohs. And so to me,
withholding personal ideas seemed counﬁerproductive at times. On the
otherhand, it seemed that offering toé much of "what I think" could have
been unwise as well. Finding the balance between self-disclosure and
detached querying was a process I had to learn. When the balance was
met, it did provide ground for mutual respect in a "working" relationship.
This desired working relationship may also be described as peer support,
or a réflective partnership.

Preserving a confidentiality and non-judgmental atmosphere promoted
self-reflection on the teacher participant's part as well as on my part.
As we worked together in the classroom and in the seminar, personal dif-
ferences and. sinilarities became apparent. Teachers, to varying degrees,

responded to this with respect and understanding of themselves and of

their children.

I’)Eg Mary Gale



